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Re:

UtahAmerican Energy, Inc.

February 79,2004

Pam Grubaugh-Littig
Permit Supervisor
1594 West North Templg Suite 12t0
P.O. Box 145801
Salt Lake City, Utah 84114-5801

Dear Ms. Grubaugh-Littig,

Enclosed you will find (1) copy ofthe Kaiser Steel South Lease Coal Property Application. A
copy was requested by DOGM to be used as a reference only.

This copy of the Kaiser Application is to be used as a reference by DOGM and is not to be
amended to the Lila Canyon Extension Application. All applicable referenced portions of the
Kaiser Application have been included in the Lila Canyon Extension Application.

Because the Kaiser Steel information is being submitted for reference only, Cl and C2 forms are
not included.

Should you have any questions please call.

Sincerely,

r /A ,Ar,"Z4-
R. Taf Marshall
nrojea Engineer
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6.  I  Scope

This chapter  on geology perta ins pr imar i ly  to the requirements under UMC-

783 . . |3  and  783 . . |4 .

The general  geolog' ic  set t ing of  the

South Lease Coal  Property Mine Plan

together wi th a rev jew of  Previous

Book  C l i f f s  coa l  f i e ld ,  o f  wh ich  the

Area (MPA)  is  a  Par t ,  i s  Presented

geo log ic  s tud jes  o f  the  area .

}

Strat igraphy,  s t ructure and coal  geo' logy in the permit  area and v ic in i ty  are

covered w i th  appropr ia te  i I1us t ra t ions .

Dr j l l  l ogs  fo r  exp lo ra t ion  dr i l l  ho les  representa t ive  o f  a reas  p lanned to  be

mi ned dur i  ng the perm' i t  per i  od are i  nc l  uded wi  th a d i  scussi  on of

geo log ic  charac ter is t i cs  o f  the  coa l ,  roo f  and f loor  rock .

Impacts of  mining dur ing the permit  per iod are not  expected to d i f fer  mate-

r ia ' l  l y  f rom present ' l y  opera t ' ing  mines  in  the  Book C l i f f s  a rea .  Min ing  and

surface hazards are considered to be normal  consider ing the depth of  cover

and rock  cond ' i  t ions .

Total  sul fur  in  the coal  mined dur ing the perrn i t  per iod is  expected to be

less  than  l . l  pe rcen t ,  0 f  wh ich  py r i t i c  su l fu r  w i l l  genera l l y  be  0 .35  per -

cen tage  po in t  o r  l ess .

A l l  bas ic  exp lo ra t ion  and ' in te rpre t ive  da ta  genera ted  by  the  many exp lo ra t ion

programs inc lud ' ing  the  requ i rements  o f  Genera l  M ' in ing  Order  No.  1 ,  have

been submi t ted  to  the  Area Min ing  Superv isor ,  USGS,  Sa l t  Lake C i ty '

V I  4



6.2 Methodol  ogy

The geological  character fs t ics of  the MPA and surrounding areas have been

descr ibed in  numerous  government  and pr iva te  pub l i ca t ions  in  add i t ion  to

the explorat ion programs conducted by Kajser  Steel .  The maps,  f igures and

narrat ives of  th is  chapter  are der ived f rom these data '

V I  5



6.3 Regi onal Geol ogi c Framew,ork

phys iograph ica l l y ,  the  sub jec t  a rea  is  inc ruded in  the  co lo rado P la teau

prov ince .  The u in ta  Bas in  l ies  to  the  nor theas t ,  the  san Rafare l  swe l l  to  the

southvlest ,  and the l1asatch Plateau to the west .  The MPA is s i tuated in the

western Book c l i f fs ,  d '  escarpment that  extends east  and south f rom cast le

Gate to Green River ,  utah,  then east  to Grand Junct ion,  Colcrado;  d d is tan 'ce

o f  lB0  mi les .

Rocks of  Jurassic,  cretaceous,  Tert - iary and Quaternary ages outcrop in the

reg ion .  The coa l -p roduc ing  B lackhawk Format ion  o f  upper .  c re taceous age d ips

west ,  nor theas t  and ' loca l l y  eas tward  away f rom the  s t ruc tu ra l ]y  h igh  San

Rafae l  swe l l .  The MpA is  loca ted  in  the  above-ment ' ioned eas tward  d ipp ing

por t ion  o f  the  Book C l i f f s  escarpment '

vI  6



6 . 4 Geo l osY of P roi eq!-U sj n ig.

6.4 .1 Strat i  graphy

Many earth sc jent is ts  have descr ibed and interpreted rocks of  the

pro jec t  v ic in i ty .  C la rk  ( . |928)  mapped the  geo logy  and coa l  ou tc rops  in  the

western  par t  o f  the  Book C l i f f s  coa l  f ie ld .  F isher  (1936)  mapped the  area

south  and eas t  o f  C la rk 's  map a long the  Book C l i f f s  to  the  Utah-Co lorado s ta te

l ine .  The geo logy  and coa l  depos i ts  in  the  area  have a lso  been descr ibed by

Abbot t  and L iscomb (1956) ,  F isher ,  Erdmanno and Rees ide  (1960)  '  and  Young

( lg55,  1951,  and 1966) .  Doe l f  ing  (1972)  has  sunnnar ized  and updated  thg

geo logy  and coa l  in fo rmat ion  repor ted  in  ear l ie r  wr i t ings .  Recent  cont r ibu-

t ions to the understanding of  the coal  deposi ts  are Osterwald and Mayberry

( . |974)  (P la te  V I - l )  and  Ba ls ley  and  Horne  ( . |979) .

The coal  beds of  economic importance in the Book Cl i f fs  coal  f ie ld are Upper

Cre taceous ' in  dg€o and are  conf ined to  the  B lackhawk Format ion  o f  the  Mesa-

verde Group.  The Mesaverde in the project  v ic in i ty  consists of  three forma-

t ions  wh ich  are ,  i ,n  ascend ing  order ,  the  B lackhawk Format ion ,  Cas t legate

Sandstoneo and the Pr jce River  Format ion.  The Upper Cretaceous Mancos Shale

under l ies  and in te r tongues w i th  the  B lackhawk Format ion .  The Mancos Sha le  was

deposi ted in an of fshore mar ine envi ronment and the Blackhawk Format ion is  a

mixed mar ine and cont inental  envi ronment.  The Cast legate Sandstone and the

pr ice  R iver  Format ion  were  fo rmed in  a  cont inenta l  env i ronrEnt .  The b lu ish-

gray  sha le  o f  the  Mancos Sha le  c rops  ou t  be low the  base o f  the  Book C l i f f s

and in  p laces  is  capped by  ped iment  depos ' i t s  f rom the  P le js tocene.  Sandstone

beds of  the Blackhawk Format ion crop out  in  steep and precip i tous c l j f fs  and

ledges above the  Mancos Sha le .

V I  7



6.4  Con t .

0sterwald and Mayberuy ( . |974) d iv ide the Blackhawk Format ion into the fo l low-

ing two members:  the Lower Mudstone Member and Keni lworth Member, . |50 to 300

fee t  th ick ;  and the  Upper  Mudstone and Sunnys ide  Member , . |50  to  350 fee t  th ick '

The Keni lworth Sandstone is  composed of  three sandstone tongues which th in

eastward and are not  t raced east  of  Green River .  The Lower Mudstone Member,

a  tongue o f  the  Mancos Sha le ,  i s  t rans i t iona l  upward  in to  the  Sunnys ide

Member.

The Rock Canyon coal bed ' i  s I  ocated at the base of the Lower l ' lember where

found.

The Sunnyside Member under l ' ies the Sunnyside coal  bed.  The coal  seam of  the

pro jec t  v ic in i ty  has  been cor re la ted  w i th  bo th  the  upper  and lower  Sunnys ide

seam found to the north of  the project  area.  For the project  area the coal

seam' is  referred to as the Sunnyside seam vl i th  a lov ler  seam found in the

southern marg ' ins of  the area.  0ver ' ly ing the Sunnyside coal  is  the Grassy

Sandstone Flember,  Young ( . |955).  The Upper Mudstone Member conta ' ins numer-

ous  th in  d iscont ' inuous  coa l  seams near  the  top  wh ' i ch  become the  Beckwi th  coa l

zone  fu r ther  eas t  (F igure  V I - l  ) .

Cas t legate  Sandstone is  approx imate ly  170 fee t  th ick  in  the  pro iec t  a rea

fo rms abrup t  c l i f f  and  sands tone  d ip  s lopes  (F igure  V I -2 ) .

The pr ice  R iver  Format ion  l ies  above the  Cast legate  Sandstone.  In  the  pro jec t

v ic in i ty  i t  i s  d iv ided in to  the  upper  B luecas t le  sands tone t ' lember ,  75  to  250

feet  th ick;  and mudstone member,  100 to 400 feet  th ick '

The

and
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KAISER STEEL CORPORATION

GENERALIZED LITHOLOGIC SECTION
: MINE PLAN AREA

E M E R Y  C O U N T Y f  U T A H

|  9 8 1
Figrure VI-l
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6.4  Con t .

F igure  U I -2  S t ra t ig raph ' i c  Re la t ionsh ip  Sunnys ' ide  M in ing  D is t r i c t
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6.4  Con t .

Tert iary st rata success ' i  ve ly over ly ing the Fr ice River  Format ion inc lude the

F lags ta f f  L imestone and Nor th  Horn  Format ion ,500 to  800 fee t  th ick .  The

Col ton  Format ion  caps  the  h ighes t  r idges  in  the  pro jec t  v ic in i ty  and cons ' i s ts

of  maroon sandstone and s i l ts tonesn and gray mudstones.

6 .4 .2 S tructu re a r ))n
The strata d ip general ly  eastward f rom less than four  degrees to seven

degrees except  in  the v ic in i ty  of  some faul ts  where the d lps may be greater
0, ,

than ser ldn degrees (Figure VI-3)  .  The dips decrease eastward,  at  least  at

the  sur face ,  to  average about  four  degrees  (Ooe1 l ing ,1972) .  The main  fau l ts

were mapped by Dunrud and Barnes (1g7U and Osterwald and Mayberry (1974) and

are shown on Plate VI- l .  The faul t  d isplacements range f rom a few feet  up to

275 feet .  Detai led rnapping by Kaiser  Steel  Corporat ion consul tants note some

di f ferences in interpretat ' ion of  faul t  a1 ignments than those shown on the

publ  j  shed maps (  P1 ate V I -  2 )  .

V I  1 ]



6.4  Con t .
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6 . 5 Geol oqy of Coal Bed and Adi acent Uni t-l

6 .5 .1  Exp lo ra t ion  an{_Dr i  I  I  i ng

Ka jser  S tee l  Corpora t ion  has  conducted  severa l  exp lo ra t ion  programs

on the  leaseho ld  commenc ing  in  lg4B (F ' igu re  V I -4 ) .  H igh l igh ts  o f  the  p rograms

are  summar ized in  the  fo l low ing  paragraphs .

1948  to  1949 :

f i  r s t  I  eases .

1 957 to 1962:

coal  I  eases was

Four dri  I  I  hoi es were conrpl eted fol 1 owi ng acqui si  t i  on of the

Geo log ica l  and coa l  ana ly t i ca l  da ta  were  ob ta ined.

Two holes were completed and the last  of  the e ight  cont iguous

acqu i  red.

In  add j t ion  to  the  dr i l l i ng ,  dn  exp lo ra t ion  tes t  en t ry  was dr iven  6 ,080 fee t

in to  the  proper ty  f rom U.  S .  S tee l ' s  Geneva Mine.  A  to ta l  o f  120,000 tons  o f

coal  was extracted f rom the work ings and used for  coke-making.  The entry

was hal ted r , rhen a faul t  having a d isplacement of  approximately 50 feet  was

encountered.  The entry is  now sealed and a recent  roof  fa l l  in  the Geneva

M' ine  has  made these en t r ies  jnaccess ib le .  Geo log ica l  ,  ana ly t i ca l  ,  and min ing

data  were  acqu i red .

1974 to  
. |975:  

A  major  exp lo ra t ion  program was comple ted  cons is t ing  o f  17  new

core  ho les  and  one  redr i l l ed  ho le  (S-Sg)  to ta l ing  23 ,000  fee t .  P la te  V I -z .

Dur ing  th is  p rogram,  core  samples  were  ob ta ined,  l8  o f  wh ich  were  f rom the

ma' in Sunnyside seam. Core recovery for  these samples was 95 percent .  No raw
tk'

p rox imate  ana lys is  was done on  the  samp' les ,  on ly  washab i l i t y  s tud ies" f f  t f re
F

dr i l  f  ing  da ta  f rom the  above programs are  presented  on  Tab le  V I - l "  0u tc rop

measurements were a lso taken dur ing the program and are summarized on Table VI-

2 .  In f ra red ,  co lo r ,  and b lack-and-wh i te  aer ia l  photography  was ob ta ined.  A

vI  13



6 .5  Con t .

K A I S E R  S T E E L  C O R P O R A T I O N

SOUTH TEASE COAL PROPERTY
E M E R Y  C O U N T Y ,  U T A H

|  9 7 5
o |  2  MTLES

F igure  V I -4
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6.5  Con t .

TABLE UI.z

OUTCROP PROSPECT SUMMARY

South  Lease
Emery County, Utah

KAISER STEEL CORPORATION

0utcrop
Prospect

No.  _

0c-0 I
0C-1a
0c-1b
0c-02
0c-2
0c- 03
0c- 3
0C- 3a
0c-4
0c- 6
0c-7
0c-8
0c-9
0C-9a
0c-9b
0c- 10
0c-11

Coa I
Ih i  ckness

{,ft. )

12.o
10.'1
9.2

12.25
10.  3
11,4
8,8

IO. 2
10.  B
8.1
8.7'  5 .0'  
4 .3

' "  8 ,0
5. O.
5 .5 '
5 .6  "
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6.5  Con t .

deta ' i led invest igat ion of  the sur face geology was made and resul ts  presented

in a Kajser  Steel  report  by V.  t l l .  McMath,  "sur face Geo' togy of  Kaiser  Steel 's

South  Lease Coa l  Proper ty ,  Emery  County ,  Utah . 'n  Ka iser  S tee l ' s  Exp lo ra t jon

and Mineral  Processing Departments compi led the resul ts  and interpretat ion of

a l l  the  exp lo ra t ion  da ta  to  da te  in  a  repor t  t i t l ed ,  "Exp lo ra t ion  1974-75  o f

Ka iser  S tee l ' s  South  Lease Coa l  Proper ty ,  Ernery  County ,  Utah . "

l9B0 to  1981:  P lans  to  exp lo i t  the  coa l  reserve  were  commenced w i th  feas i -

b i  I  i  ty  and prel  im' inary mi  ne p l  anni  ng.  Ei  ght  core hol  es were dr i  1 I  ed to

conf i rm reserves  and to  examine key  po in ts ' in  the  proposed in i t ia l  m ine  area

inc lud ing :  sha f t  s i te ,  rock  tunne l  l i ne  a t  sha f t  s i te  and  seam in te rsec t ion

and main  hau lageway in te rsec t ions .  Resu l ts  o f  the  dr i l l i ng  a re  sunmar ized

in  Tab le  V I -3 .

In  l98 l ,  one  core  ho le  (S-32)  was  d r i l l ed  and  conver ted  to  a  downd ip  wa te r

mon i to r ing  ho le  (Sec t ion '6 .5 .4 ) .  A  se r ies  o f  shor t  d r i l l  ho les  to  de te rmine

the  s t ream pro f i le  o f  L i t t le  Park  t ^ lash  was comple ted .  Two a l luv ia l  water

mon j to r ing  ho les  were  p laced above and be low p ' lanned m' ine  fac i l i t i es '  and

three  c res t  s ta f f  gages  were  p1  aced in  L i t t le  Park  l ^ lash  and b l i l l i ams Draw

l^ lash.

6 .5 .2  S t ra t i  g raph .v

The Upper Cretaceous Mesa Verde group of  s t rata are of  the greatest

in te res t  in  the  pro jec t  a rea .  The Mancos Sha le  a t  the  base o f  the  c l ' i  f f s  i s

over la in  by  the  B lackhawk Format ion  wh ich  conta ins  the  Sunnys ' ide  and o ther

coal  searns.  In the L i t t le  Park l^ lash area are exposures of  the Pr ice River  and

Nor th  Horn  Format ions .  Far ther  eas t  and a t  h igher  e leva t ions  are  deep ' l y
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6.5  Con t .

eroded areas of the Tert ' iary

w i th  fo rmat iona l  descr ip t ions

col ton Format lon.  The st rat igraphic sequence

are  shown on F igure  VI - l .

The Sunnyside main seam is of  pr imary interest  ln  the MPA. This seam contains

more than g0 percent  of  the in-p lace reserves,  extends over the ent i re prop-

er" ty  and var ies in th ickness f rom 45 inches to more than 18 feet '  Average
!

coa l  th lckness  fo r  the  coa l  seam is  9 .3  fee t .  The h ighes t  coa l  occurs  in  the

nor thern  two- th j rds  o f  the  t4PA (p la tes  VI -3  and VI -3A) .  South  o f  l r ' | i l l i ams

Draw,  the  main  seam th ins  and a  lower  seam,  wh ich  is  loca l  in  a rea '  occurs -

th lckness f rom zero to 5.7 feet  and is  separated f rom

to  more  than  15  fee t  (P la te  V I -4 ) .  The  t rue  re la t ion -

ship of  the lower seam and Sunnyside main seam is not  c lear .

The coa l  i s  re la t i ve ly  hard  and br igh t ,  w i th  about  20  percent  th in  to  med ium

dul l  bands .  I t  has  a  modera te ly  we l l  -deve ' loped c lea t .  Th in  coat ings  o f

ca lc i te  occur  on  some c lea t  faces .  Pyr i te  occurs  in  th in  sur face  coat ings

and occas i  onal  nodul  es .  Res i  n b l  ebs are conmon.
:

Some th in par t ings are present  in  the Sunnyside main coal  seam.

The lower seam ranges in

the  main  seam by  2 .7  fee t

Over ly ing  the  Sunnys ide

The Un' i t  i  s compri sed of

wh ich  res ts  d i rec t l y  on

proper ty .  In  the  nor th ,

four  feet  o f  carbcnaceous

coa l  i s  the  Grassy  Sandstone un i t  o f  Young (1955) .

40 to 70 feet  of  f ine-  to medium-grained sandstone

the coal  over the southern three-four ths of  the

th is sandstone is  sepa.rated f rom the coal  by up to

mudstone and s i  l t s tone.

The upper and lower few feet  of  the sandstone are th in ly  in terbedded wi th

carbonaceous s i l t s tone.  The sands tone is  conmonly  c rossbedded and t igh t ,
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6.5  Con t .

however the lower por t ion has been reworked.  The reworked sect ' ion var ies

in  th ickness  fo r  each dr i l l  ho le .  Few pyr i te  nodu les  were  no ted  in  cores .

Usua l ly ,  the  contac t  w i th  the  coa l  i s  sharp  or  we l l -de f ined"  Near  the  south-

eastern corner of  the lease,  a gradat ional  contact  is  common.

The rock sect ion between the Sunnyside main seam and lower seam in the south

is composed of  a sequence of  s i l ts tone,  sandstone,  and carbonaceous mudstone.

The upper  por t ion  o f  th ' i s  un i t ,  oF  f loor  rock  o f  the  upper  coa l  ,  j s  genera l l y

mudstone w i th  some s i l t s tone,  s l igh t ly  carbonaceouso commonly  w i th  we l l -

developed planar par t ing.  Highly carbonaceous or  coaly mudstone forms the

lower  sec t ion  o f  the  par t ingo or  roo f  rock  o f  the  lower  coa l .  The in te rva l

between these is  a very f ine-  to medium-grained sandstone,  of ten interbedded

wi th  sha le .  Sandstone contac ts  w i th  the  upper  sha le  and lower  mudstone are

sharp

The f loor  rock of  the main seam in the centra l  par t  of  the property consists

o f  an  in te rva l  o f  up  to  20  fee t  o f  sha le  and mudstone,  g rad ing  down to  th in ly

interbedded sandstone and mudstone.  The deeper coal  in  the north and east

res ts  d i rec t l y  on  the  mass jve  Sunnys ide  Sands tone  (p la te  V i -5 ) .

6 .5 .3

(a ) Topograph' i  c  Set t i  ng

The coal  seams outcrop in the Book Cl i f fs  escarpment 550 to 700 feet

f rom the  base o f  the  c l i f f s  and d ip  un i fo rmly  1 l  to  14  percent  to  the  eas t .

A t  the  base  o f  the  c l i f f s ,  the  average  e leva t ion  i s  5 ,500  to  6 ,000  fee t ,  wh i le

the  e leva t ion  o f  L i t t le  Park ,  wh ich  cons t i tu tes  most  o f  the  MPA,  ranges  f rom

6,200 and 7 ,000 fee t .  The h ighes t  p rominence on  the  proper ty  i s  8 ,516 fee t

on  the  nor th  boundary  l jne  above L i la  Canyon.

Structure
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6.5  Con t .

(b)  Overburden

The low re l ie f  o f  L i t t le  Park  p laces  the  coa l ,  fo r  the  most  par t ,

under less than 
. | ,500 

feet  of  coyer.  The deeper coal  is  genera ' l  1y in the

eastern and northern port ions of  the property,  wi th a smal l  amount  of  reserve

be ing  deeper  than  2 ,500  fee t  (P la tes  Y I -Z  and  V I -6 ) .  In  the  in i t i a l  m ine  a rea ,

the overburden ranges from 40 feet local ly to about 825 feet.

(c )  Fau l  t i ng

In the Mine Plan Area,  a major  system of  t ransverse'  easter ly  t rending

normal  faul ts ,  radia l  f rom the San Rafael  Swel1,  have been mapped.  General ly '

the pat tern is  that  of  a ser ies of  horsts and grabens.  Vert ica l  d isplacements

of the faults range from 15 feet to more than 200 feet with displacement

d imin lsh ing  toward  the  eas t .  Near  some o f  these maior  b reaks ,  sur face ' :xpres-

s ' i ons  o f  en -eche lon  mu l t ip le  and  aux i l i a ry  fau" l t  se ts  w i th  sma l l  d i sp lacements

are common. Faul t  data obta ined dur lng the 1g74-75 explorat ion are sunmar ized

in  the  fo l low ing :  Tab le  V I -4 ,  F igures  V I -5  and  V I -6 ,  and  P la tes  V I -z  and  V I -6 '

The east-west  t rendlng pr imary faul ts  have dlv lded the lease into several

b locks .  ! { . i th  the  absence o f  ma jor  d is rup t ions  a long the  s t r i ke ,  these b locks

extend g,000 to 
. |3,000 

feet from the outcrop to the easterly property boundary

l ine  and  vary  f rom 3 ,200  to  
. |2 ,000  

fee t  in  w jd th  (F igure  V I -6  and  P la te  V I -z ) '

Vert ica l  d isplacements as long as 205 feet  have been measured at  the outcrop

jn  these major  fau l ts .  Dr i l l i ng  has  d isc losed d isp lacements  in  two o f  these- -

the  South  Boundary  fau l t  and t^ l i l l i ams Draw fau l t - - to  d imin ish  toward  the  eas t ,

wh i le  the  Ent ry  fau l t  (F igure  VI -7 ) - -d isp ' laced 50  fee t  in  the  cent ra l  par t  o f

the lease--may disappear before reaching the outcrop and easter ly  Lease

boundary  l i ne .
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6.5  Con t .

TABLE VI -4

MA.JOR SOUTH LEASE FAULTS

Range Di spl  acement
St r i  ke  o f  D iPs

North L i la  Canyon

Midd le  L ' i  la  Canyon

South  L i la  Canyon

Entry

NI OOE

N 7"E

NB9"E

s700 I  3 ' ,

s700 8 '

N60" 17 ' ,

42'.

l 0 '

?5 ' ,

50 '

?

?

?

0 's8s0E S55-30 '

Apparent ly  does

NB7"E SB7-60"

NBz"E N52-77 "

SBBOE N56-68 '

SB4"E SB] -78 '

0 '

Cl  i  f fs  Graben

Centra l  Graben

Centra l  Graben

! , l i l l i ams Draw

South Boundary

not  ex tend in to  the  Lease

Auxi 1 i  ary

|\4ain

2A5'
. l 45 '

195 '

7z',

0 '

50 '  40 '

. l 25 '  50 '

45 '  I  5 ' ,
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6 .5  Con t .

Geo logy  mopped  i n  1974  bY  V '  M .

L E G E N D

M c M o t h

a
S  -  2  D r i l l

a
F O  D r i l l

- - F o u l f

Koiser Sleel Corporotton

Foresl Oil  Compony

?  l r rLES

H o l e ,

10'r'

C o n l o u r  I n l e r v o l  =  I O O '

K A I S E R  S T E E L  C O R P O R A T I O N

SOUTH IEASE
GENERALIZED GEOLOGY

E M E R Y  C O U N T Y ,  U T A H
t 9 7 5

o l

F igu re  V I -6
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6.5  Con t .

The faul t  set  def in ing the Centra l  Graben d ' isrupts the coal  f rom the outcrop

down-dip for  approximately 5,000 feet .  The possib le complex nature of  the

s t ruc ture  in  th is  b lock ,  due to  secondary  fau l t ing  and f rac tu r ing ,  may a f fec t

recovery of the coal .

The L i la  Canyon fau l ts ,  wh ich  were  in te rcepted  in  the  exp lo ra to ry  en t ry '  appear

to be increasing in ver t ica l  d isplacement toward the east .  Structure contours

drawn f rom dr i t l  hole S-. |9 and mine data show the b lock north of  the south

L i la  Canyon fau l t  to  be  lower  than ind ica ted  by  sur face  mapp ing  o f  the  fau l t

l ines .  The suspec ted  c lose  prox imi ty  o f  the  southeas ter ly  t rend ing  fau l ts

in  the  Geneva Mine w i l l  requ ' i re  inves t iga t ion  pr io r  to  deve lopment  o f  the

L i ta  Canyon  a rea .

No sur face  express ion  o f  the  fau l ts  a re  v is ib le  in  some par ts  o f  the  Lease.

0n the basis of  exposures at  the escarpment,  as wel l  as in the nearby Geneva

Mine,  the  fau l t  t races  were  pro jec ted  in to  a reas  where  dr i l f ing  has  d jsc losed

anomal ies in the st r ructure.

En-eche lon  fau l t ing  or  f rac tu r ing  near  the  major  d isp lacements  j s  cornmon in

the  Geneva Mine,  pdr t ' i cu la r ly  in  the  t ransverse  fau l t  sys tems.  Roof  fa l l s

have been abnormal ly  h ' igh  in  these areas ,  even though the  s t ra ta  ind ica te

competent  roof  rock.  These fa i lures may be aggravated by the water  accumu-

la t ion  known to  ex is t  in  the  fau l ts -

Aux i l i a ry  o r  b ranch  fau l t i ng  assoc ia ted  w i th  the  rna ' in  fau l t s  i s  much  less

f requent  than the  mul t ip le  fau l ' t ing ;  bu t ,  i t  does  occur ,  most  commonly  w i th

the I our- ancl l  e f  au I ts .
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6.5  Con t .

Undoubted ly ,  many smal l  fau l ts  w i l l  be  encountered  in  min ing ;  nonethe less ,

fu tu re  mine  conf igura t ions  w i l l  con form to  the  major  fau l t  pa t te rns ,  w i th  the

la rge  d isp lacements  o f  the  fau l ts  p rov ld ing  na tura l  bar r ie rs  be tween mines-

(a )  Burns

The South Lease coal  has not  been as extensively burned as have the

seams on propert ies to the north.  The centra l  and southern c l i f f  exposures

jn the Lease show no evidence of  burn;  however,  a few areas a long the outcrop

near the northwest part of the Lease have been affected. No evidence of

burn ' ing  was found in  the  dr i  l1  ho les .

(b )  Jo in ts  and Frac tures

No deta ' i led studies of  the eroded jo lnts exposed on sur face rocks of

the MPA have been made.  General ly ,  the major  t rend of  io int  systems is

l , t5 to Zso1^1r drd N75 to 85"E. Dips range from about 70 degrees to vert ical .

6 .5 .4  Deta i led  Co lury rns  o f  In te res t ,  Mapsgtd  Cross  Sec t ions

The drawings  l i s ted  be low are  inc luded in  th is  sec t ion  because o f

the' ir  general appl i  cat i  on to the I ni t i  al  Permi t  Area. Locati  on of cross

sec t ions  are  shown on F igure  VI -8 .

P la te  V I -7  Exp lo ra t ion ,  1981 .  Loca t ion  map.

p la te  V I -B  Deta i led  ( t yp ica l )  d r i l l  l ogs  o f  coa l  co re  ho les  S-32 ,
s -27 ,  and 's : iq - i see  P la te  v i -e  fo r  l oca t ion  o f  S -14)

P la te  V I -9  Cross  Sec t ion  o f  Ma in  Access  S lope

Pla te  V I -10  Cross  Sec t ion  o f  L i t t le  Park  Wash S lope

Pla te  V I -1 . l  Eas t -West  Cross  Sec t ion

P la te  V I - . |2  Typ ica l  Cross  Sec t ions  o f  L i t t l e  Park  f ' l ash
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6.5  Con t .

6 .5 .5  Coa l  Reserves

The coal reserve of the MPA has been

Superv isor ,  USGS,  Sa l t  Lake C i ty ,  under  the

0rder I' lo. I .

Pyr i te  and marcas i te  a re  i ron  su l f ide

compos i t jons  ( feS"  w i th  46 .6% Fe and

by normal  su l fu r  ana lys is  p rocedures .

Pyr i t i c  su l fu r  con ten t  genera l l y  cons t i tu tes  about

the  to ta j  su l fu r ,  averag ing  less  than  0 .35%.  The

organ ic  su l fu r  s ince  su l fa te  su l fu r  i s  neg f  ig ib l y

one-four th to one-th i rd of

ba lance  i s  a lmos t  a l l

I  ow.

minera ls  hav fng  ident ica l  chemica l

53 .4% S) .  They  canno t  be  d is t ingu ished

s ubmi t ted

prov' i  s i  ons

the  Area  Min ing

Genera l  M in ing

to

of

6.5 .5 . . |  Reserve  Ca lcu la t ions

Reserve calculat ion methods

as part  of  General  M' in ' ing 0rder No.  l .

have been submit ted to the USGS

6 .5 .5 ,2 Coal Qual i  ty and Characteri  st i  cs o Su' l  fur Forms , Cl ay and
A lka l in i t y

The average in -seam raw coa l ,  based on  core  tes t ing ,  con ta ins

7 .g% ash/1 .0g" / ,  to ta l  su l fu r  fo r  the  main  seam and 9 .3% ash/1  .33% to ta l  su l fu r

for  the lower seam, of l  dry coal  basis.  The low ash contents indicate that  the

coa l  seams are  qu ' i te  c lean w i th  very  l i t t le  sha ly  par t ing  mater ia l  .

Tota l  sul fur  and forms of  sul fur  are determined fo l lowing standard procedures

es tab l i shed by  the  Amer ican Soc ie ty  o f  Tes t ing  and Mater ia ls  ( respec t ive ly

ASTM D-g177 and D-24g2).  Tota l ,  pyr i t ic  and sul fate sul fur  are actual ly

ana l  yzed w i th  the  organ ic  su l fu r  ca lcu la ted  by  d i f fe rence-
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6.5  Con t .

A lka l in i t y  shou ld  be  qu ' i te  low s ince  wate r  so lub le  a lka l ies  average  on ly

0 .007% Nar0  and 0 .002% K '0  on  dry  coa l  bas i  s .

6 .5 .6  Ad jacen t  Un i t s  (Overburden)

A descr ip t ion  o f  the  ad jacent  un i ts  may be  found under  Sec t ion  6 .5 .2

(S t ra t ig raphy) .

6 .5 .6 . . l Rock  Charac te r i s t i cs ,  Ac id - tox ic ,  Py r i te ,  C lay  and  A lka f  in i t y

Over the southern three-fourths of the proper+-y, a f jne- to

sandstone res ts  d i rec t l y  on  the  main  seam coa l .  In  the  nor th ,

of  carbonaceous mudstone and s j l ts tone separate the sandstone

The contac t  w i th  the  coa ' l  ' i s  usua l ly  sharp  and we l l -de f ined.

med i um- gra i ned

up to four feet

f rom the  coa l .

The 0.2 to O.4- foot  zone above the coal  analyzes B0 to 90% ash wi th tota l

su l fu r  genera l l y  less  than tha t  o f  the  coa l .

The rock section between the main and lower seams

lower  seam is  th icker ,  i s  composed o f  a  sequence

carbonaceous mudstone.

Extract i  on

Sunnys i  de

be removed

s u rface .

rock .

in  the  south ,  where  the

o f  s i l t s tone ,  sands tone ,  and

o f  the  coa l  w i l l  be  by  underg round  min ing .  S im i la r  m in ing  in  the

area shows that  the major  por t ion of  any out  of  seam rock that  must

is  d isposed o f  in  d ry  a reas  underground and w i l l  never  reach the

A minor  amount  w i l l  be  inc luded w i th  the  mine- run  coa l  as  d i lu t ion

Ka iser  S tee l ' s  Sunnys ' ide  Mine  ' i s  min ing  coa l  in  the  same hor izons  as  those

in the South Lease.  Exper ience f rom over 80 years of  operat ion at  the Sunny-

s ' ide  Mine  ind ica tes  tha t  none o f  the  hor izons  conta ins  su f f i c ien t  ac id - fo rm' ing
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6.5  Con t .

a lka l ine  o r  tox ic  mate r ia l s  as  to

waste d ' isposal  .  (Bureau of  Land

dated  6 /9 /76 .  Re la ted  to  Ka iser

be considered a Problem

t4anagement, Envi ronmental

S tee l ' s  Federa l  Lease No '

jn product ion or

Ana lys i  s  Record ,

u-  32083.  )
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6 .6 Geol ogi c Effects gf Mi n i  ng

6 .6 . . | @

Min ing  hazards  o ther  than those normal  l y

coa l  m in ing  a re  no t  an t i c ipa ted .  Cond i t ions  a re

f  i car r t l y  d i f fe ren t  than those assoc ia ted  w i th  the

assoc ja ted  w i th  underground

not  expec ted  to  be  s ign i -

Geneva and Sunnys ide  mines .

In

t0

(a )  Wate r

Subsurface water  in f low associated wi th faul t  or  f racture systems are

poss ib le ,  howevero  th i s  po ten t ia l  i s  no t  expec ted  jn  the  in i t i a l  pe rmi t  a rea .

(b )  Gas

Gas in  the  Geneva mine has  no t  been a  prob lem a l though an  inc rease

has been de tec ted  as  min ing  reaches  deeper  leve ls - -over  2 ,AOA fee t .

v iew o f  the  re la t i ve ly  low cover  over  the  MPA coa l ,  and prox im ' i t y  upd ip

the  ou tc rop ,  methane ' i s  no t  an t ic ipa ted  to  be  a  p rob lem-

(c  )  Se i  s rn i  c  D i  s tu rbances

Coal mi ne bump phenomenon has 1 ong

Geneva and Sunnys ' ide  mines .  In  the  MPA

h igh ly  s t ressed  rock  and  coa l  a re  l i ke ly

J .  0 .  Maheny ,  1974) .

6 .6 .2  Sur face  Hazards

Sur face  subs idence  can  be  expec ted ' in  the  MPA.  The  impac t  w i l l  va ry

wi th  depth  o f  overburden and m' in ing  methods ,  i .e .  fue l  ex t rac t ion  versus

leav ing  o f  suppor ts  wh ich  w i l l  a f fec t  coa l  recovery .  F rov is ions  fo r  p ro -

tec t ion  o f  L i t t l e  Park  Wash  a re  d iscussed  in  Chap te r  X I I ,  Sec t ions  12 .2  and

12 .3  .

been observed in  the  Co lumbia-

where  fau l ts  a re  c lose lY  spaced,

to  occur  (F .  l l l .  Os terwa ld  and
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6.6  Con t .

The  p lanned  sur face  fac i l i t i es  in  L i t t l e

sur face  hazards .  Add i t iona l  ven t i la t ion

over the 1 i  fe of the mi ne.

6 . 6 .3 Impacts of_l' l i ni ng

Park Wash should not  create any

shaf ts  w i t l  p robab lY be  requ i red

6.6 .3 . . |  Subsur face  Hater

Subsurface water  is  not  expected near the c l i f f  escarpment.

As mining progresses downdip,  loca ' l  ized f racture systems and faul ts  may

conta in  subs tan t ia l  water .  Th is  water  i s  thought  to  be  in  p lace  w i th  l i t t le

or  no recharge.

6 .6 .3 .2  Tox ic  Was tes

Rock occurring above and below the coal seam other than that

c losely associated wl th the coal  is  not  expected to be brought  to the sur face.

Such waste rock,  i f  removed,  wi l l  be d lsposed of  in  worked-out  areas of  the

mine .

A minor  amount  o f  rock  w l l l  be  inc luded w i th  the  mine- run  coa l  as  d i ' lu t ion

rock,  some of  which wi l l  be re jected as waste f rom the rotary breaker.  This

re jec t  mater ja l  w i l l  be  s tockp i led  in  a  des ignated  area  on  the  sur face .

As  d ' i scussed  in  Sec t ion  6 .5 .6 .1 ,  tox ic  was te  p roduc t ion  i s  no t  an t i c ipa ted .

6 .6 .3 .3  Subs idence

Subsidence ls expected during the l i fe of the nrine, however,

therp is not anticipated major effects due to subsidence durlng the permit term

or thereafter. Surface subsidence effects on mlning are discussed ln Chapter XII

Sec t ion  12 .4 .  The subs ldence cont ro l  p lan  is  d iscussed in  Chapter  I I I ,  Sec t jon

J. .+ .  ar.

V I  33



6.7  B ib l jog raphy

Abbot t ,  t { .  I . ,  and  L iscomb,  R .  L . ,  
. | 9560  

S t ra t ig raphy  o f  Book  C l i f f s  in  eas t
cent ra l  U tah :  In te rmtn .  Assoc .  Pet ro leum Geo log is ts  Gu idebook,  7 th  Ann.
F ie ld  Con f .

Amer ican Soc ' ie ty  o f  Tes t ' ing  and Mater ia l  s ,  1977,  S tandard  spec i  f  j ca t ions  fo r
c lass i f i ca t ion  o f  coa ls  by  rank , ' i n  Gaseous  fue ls ,  coa l  and  coke ;  a t -
mospher ic  ana lys is :  ASTM Pub l ica t ion  D 3BB-77.

Ba ls ley ,  J .  and  Horne ,  J . ,  Wave-Domina ted  De l ta  tnv i ronments ,  Book  C l i f f s ,
U tah ,  F ie ld  Seminar  1979 .

Brodsky ,  Haro ld , . |960 ,  The  Mesaverde  Group  a t  Sunnys ide ,  U tah :  U .  S .  Geo l .
Survey,  0pen- F ' i  I  e  Report  60- . |8.

Bureau o f  Land Management ,  Env i ronmenta l  Ana lys is  Recordo June 9 ,  1976.
(Re la ted  to  Ka jse r  S tee l ' s  Federa l  Lease  No.  U-32083) .

C la rk ,  F .  R . ,  1928 ,  Economic  Geo log .y  o f  the  Cas t lega te ,  I ^ le l l i ng ton ,  and
Sunnys ide  Quadrang les ,  Carbon  County ,  U tah :  U .  S .  Geo l .  Survey  Bu l l .
793 .

Doe l ' l  i ng ,  H .  H . ,  1972 ,  Book  C l i f f s  coa l  f i e ld ,  i n  Doe l l i ng ,  F i .  H . ,  Cen t ra l
Utah  coa l  f  i  e l  ds  :  U tah  Geo l  .  and Mi  n .  SurGy Mon .  Ser .  No.  3 .

Dunrud ,  C .  R . ,  and  Barnes ,  B .  K . ,  1972 ,  Eng ' ineer ing  geo log ic  map o f  the
Geneva Mjne area ,  Carbon and Emery  Count ies ,  Utah :  U.  S .  Geo l .  Survey
Misc .  Geo l .  Inves t iga t ions  Map I -704 .

F isher ,  D .  J . ,1936 ,  The  Book  C l i f f s  Coa l  F ie ld  in  Emery  and  Grand  Count ies ,
U tah :  U .  S .  Geo l .  Survey  Bu l l  .  852 .

Erdmann,  C ,  E . ,  and  Rees ide ,  J .8 . ,  I960 ,  Cre taceous  and  Ter t ia ry
Format ions  o f  the  Book C l i f f s ,  Carbon,  Emery  and Grand Count iesn  Utah ,
and Gar f ie ld  and Mesa Count ies ,  Co lorado:  U.  S .  Geo l  .  Surve .y  Pro f .
Paper  332 .

Gray ,  R .  J . ,  and  Schap i ro ,  N . , . |966 ,  Pe t rograph ic  compos i t i on  and  cok ing
charac ter is t j cs  o f  Sunnys ide  coa l  f rom Utah,  i i l  Cent ra l  U tah  coa ls :
U tah  Geo l .  and  Minera log .  Survey  Bu l l .  80 .

Pa ta lsk i ,  R .  M. ,  and  Schap i ro ,  N . , . |966 ,  Cor reJa t ion  o f  coa l  depos i t s
f rom cen t ra l  U tah ,  jn  Cen t ra l  U tah  coa ls :  U tah  Geo l .  and  Minera log .
Survey  Bu l  l .  B0

Gross ,  L .  T . , . |96 . | ,  S t ra t ig raph ic  ana lys is  o f  the  Mesaverde  Group ,  U in ta
Bas in ,  U tah :  Unpub l .  M.S .  thes is ,  Un iv .  o f  U tah .

Har r ing ton ,  D . ,  190 . |  ,  Coa l  l ' 4 in ing  a t  Sunnys ide ,  U tah :  Co lo rado  Schoo l
M ines  Bu l l .  l .

vr  34



6.7  Con t

Hayes ,  P .  T . ,  and  o thers ,1977 ,  Summary  o f  the  geo logy ,  m inera l  resources '-  
engineer ing geology character js t i ts ,  and envi ronmental  g99clgry is t ry  of
eai t -centra l  

-  
Utah:  U.  S.  Geol  .  Survey Open-F' i l  e  Report  77 -513 .

Ka jser  S tee l  Corpora t ion ,  Exp lo ra t ion  and Minera l  Process ing  Depar tments ,
0ak land ,  Ca l i fo rn ia ,  December ,  

. |975 ,  
"Exp lo ra t ion  1974-75  o f  Ka ise r

Steel 's  South Lease Coal  Property,  Emery County,  Utah.  "

,  t xp lo ra t ion  Depar tment ,  0ak land,  Ca l ' i fo rn ia ,
"Spec ia l  Repor t ,  

. |980  
Exp lora t ion ,  South  Lease

,  May 2,  1980,  "PrQ,posed Sunnyside SouthLease  Exp lo ra t ion  P lan ,
Emery County,  Utah.

Landers ,  t ^ l .  S . ,  and o thers ,  1967,  Cok ing  proper t ' ies  o f  se lec ted  Utah  coa ls
and bl  ends :  U .  S .  Bur.  l ' l i  nes Rept .  Inv.  5904.

Lewis ,  R .  S . , . |9 . |4 , ' | 9 . l5 ,  The  Book  Ct j f f s  coa l  f i e ld ,  U tah :  Am.  Ins t .
M ' in ' i ng  Eng .  Bu l  I  .  91  I  Am.  Ins t .  M in ing  Eng .  T rans .  ,  50 .

McMath ,  Dr .  Vernon E. ,  January ,  1975,  "sur face  Geo logy  o f  Ka iser  S tee l ' s
South Lease Coal  Property,  Emery County,  Utah."

Open F j le  Repor t  79-727,  1979,  A lbee,  HowardF ,o  "Geophys i ca l  and  L i t ho log i c
Book  C l i f f s  Coa l  F ie ' l d ,  Range

February,  1 9Bl  '
Area,  Emery CountY,  Utah."

Logs  fo r  Th i r teen  Ho les  Dr i l l ed  in  the
Creek and hloodside Quadrangles,  Emery
Depar tment  o f  the  In te r jo r  Geo log ica l

County ,  Utah" ,  Un i ted  Sta tes
Su rvey .

Open F i le  Repor t  79 -897 ,1979 ,  AAA Eng ineer ing  and  Dra f t ing ,  Inc . ,  "Coa l
Resource 0ccurrence and Coal  Development Potent ia l  Maps of  the Northeast
Quarter  of  the t ' loodside l5-mjnute Quadrangle,  Emery and Carbon Count ies '
Utah",  Uni ted States Department of  the Inter ior  Geological  Survey.

0pen  F i le  Repor t  79 -898 ,1979 ,  AAA Eng ineer ing  &  Dra f t ing ,  Inc ' ,  "Coa l  Resource
0ccurrence and Coal  Development Potent ja l  Maps of  the Southeast  Quarter
o f  the  l , Joods ide  

' l  
5 -Minu te  Quadrang le ,  Emery  County ,  Utah" ,  Un i ted  Sta tes

Department of  the Inter ior  Geological  Survey.

Open F i le  Repor t  79-1016,  1979,  AAA Eng ineer ing  and Dra f t ing :  I ! . . ,  "Coa l
Resources of  the Southwest  Quarter  of  the Range Creek I  s-Minute
Quadrangle,  Emery County,  Utah,  Uf l i ted States Department of  the Inter ior
Geo log ica l  Survey .

0s te rwa ld ,  F .  h I .  ,  1962 ,  P re l  im ina ry  L j t ho log ' i c  and  S t ruc tu ra l
No.  I  mi  ne area ,  Cdrbon County ,  U i ,ah ;  U.  S .  Geol  .  Survey

o and Mayberrv , J  .  0 .  ,  197 4 ,  Eng ' ineer i  ng  geo l  og ' i c  maps
and  Carbon  Count ' i es ,  U tah :  U .S .  Geo l

map o f  Sunnys ide
Coa l  Inv .  Map C-50 .

of  the l r loodside
Survey Map I -798.quadrang ie ,  Emery

VI  35



6.7  Con t .

,  anci  Dunrud o C.  R.  ,  I  966 '
Sunnys ' i c ie  d i  s t r i  c t ,  U tah ,  i  n
Survey  Bu l l .  80 .

and  o thers ,  
. |969 ,  

Pre l im inarY
Carbon and EmerY Count ies,  Utah:

Instrumentat ' ion study of  coal  mine bumps )  _-Cent ra l  
U tah  coa ls :  U tah  Geo l .  and  Minera log .

geo log ' i c  map o f  the  Co lumbia  area '
"U . 5: Geol . Survey t' l i n . Geol ' I nv '

Map I -582 .

Sp1eker ,  E .  M. ,  1925 ,  Geo logy  o f  Coa l  F ie lds  o f  U tah :  U '  S '  Bur '  l 4 jnes  Tech '

Paper  345.

Ta f f ,  J .  A . ,1906 ,  Book  c l i f f s  coa l  F ie ld ,  u tah ,  wes t  o f  Green  R iver :  u '  s '

Geo l .  SurveY Bu l l .  285 .

Th iessen ,  R . ,  and  Sprunk ,  G.  C . ,  
. l 937 ,  

Or ig in  qnd  pe . t rograph ic  compos ' i t i on  o f

the  tow i r * i ; r ; i ; i J .  coa l  o f  U tah i  u . -s .  Bur . 'M ines  Tech .  Paper  473 '

T jbbet ts ,  B .  L . ,  and o thers ,  
. |966 ,  

Se ismic - re f rac t ion  measurements  a t

Sunnys jda ,  Utah :  U.  S :  Geo l .  Survey  Pro f .  Paper  550-0 .  P .  132-137

U.  S .  Bureau  o f  M ines  and  U.  S .  Geo log ica l  Survey ' l?79 ,  Coa l  resource  0 lass i -

f  . icat i  on-  sy j tem of  the u.  s  .  eur6au of  Mi  nei  and u .  S .  Geol  ogi  cal  Survey :

U .  S .  Geo l .  SurveY Bu l l .  
. | 4508 .

U.  S.  Department of  Commerce'  ( . |964) '  Normal
l93 l - . l 960 ,  S ta te  o f  U tah :  U .  S .  DePt .
tdR- I 21 0-A.

S.  Depar tment  o f  the  In te r io r ,  1979,
cen t ra l  U tah :  U .  S .  DePt .  o f  the

annua l  P rec iP i ta t ion  in  inches '
of Commerce l ' leather Bureau MaP

DeveloPment of  coal  resources ln

In te r io r  F ina l  Env i ronmenta l  S ta te -

and in te r tongu ' ing  jn  the  upPgr
Co lo rado :  9e61 .  Soc .  Am.  Bu l l ' ,  v '  66 ,

U .

ment  S i te  Spec i f i c  Ana lys ' i s  Par t  2 .

Young ,  R .  G. ,  1955 ,  Sed imenta ry  fac ies
Cre taceous  o f  Book  C l i f f s ,  U tah ,
p .  177  -202 .

1957,  La te  Cre taceous cyc l i c  depos i ts ,  Book  C l j f f s ,  €ds tern  Utah :

Am"  Assoc .  p . t .o leum Geo lo -g is ts  Bu i l  ' ,  v .  4J ,  p .  
.1760-1774 '

.1966 ,  
S t ra t ig raphy  o f  coa l -bear ing  rocks  o f  Book  C l i f f s ,  U tah ,

Co lo rad ; , - i ;  ce i t rb l  U tah  coa ls :  U t ;h  Geo l .  and  Minera log .  Survey

Bu l l .  80 ,  P .  7 -21 .

vI  36



Pla te  V I -1

Pl  ate UI-2

P la te  V I -3

P la te  V I -34

P la te  V I -4

P l  a te  V I -5

P la te  V I -6

P la te  U I -7

P la te  V I -B

P l  a te  V I -9

P la te  V I - . |0

P Ia te  V I - l  I

P la te  V I - . |2

6 .8  P la tes

Eng ineer ing  geo log ic  map o f  the  Woods ide  quadrang le ,  Emery  and
Ca rbon Count ' i  es ,  Utah.

Topography and Structural  Geology

Main  Seam Isopachs

Main Seam Isopachs and Structure Contours

Lower Seam Isopachs and Seam Separat ion Isopachs

Coa l  Sec t ions  (Sheets  I  and 2)

Main Seam Structure Contours and Overburden Isopachs

Exp lo ra t ion  l9B l .  Loca t jon  map

Typ ' i ca1  Dr i l l  Logs  o f  Coa l  Core  Ho les  S-32 ,  S-27 ,  and  S-14  (27  pages)

Cross  Sec t ion  o f  Ma in  Access  S loPe

L i t t le  Park  ! , lash  S lope

East -West  Cross  Sec t ion

Typ ica l  Cross  Sec t ions  o f  L i t t l e  Park  Wash  (5  pages)

VI  -  37



ChapterVI I  HYDROLOGY

7 .0 Tabl  e of  Contents

7 .4  Tab le  o f  Con ten ts

7 .1 Groundwater  Hydrology

7  .1  .0  Scope

7 .1  . l  Methodo l  ogy

7 .1 .2  Ex is t ing  Groundwate r  Resources

7 .1  .2 .1  Reg i  ona l  Groundwater  Hydro l  ogy

7 .1  .2 .2  Mi  ne  P l  an  Area Hydro l  ogy

7 .1 .3 Groundwater  Devel  opment and Mi  ne Dewater ing

7 . . | .3 .  I  Wate r  Supp ly

7  .1  .3 .2  M i  ne  Dewate r i  ng

7.1  .4  E f fec ts  o f  M in ' ing  0pera t ion  on  Groundwater

7  .1  .4  .1  Hydro l  og i  c  Ba l  ance

7  .1  .5  M i t iga t ion  and  Cont ro l  P lans

7 .1  .6  Groundwater  l t {on i to r ing  P lan

7 .2 Surface Water  Hydro ' logy

7  .2 .0  Scope

7 .2 . l  Methodo' l  ogy

7  .2 .2  Ex is t ing  Sur face  Water  Resources

Pgge-

4

4

n'a

5

t l

13

7 .2 .2 .1 Regi  onal  Surf  ace Water  Hydrol  ogy

7 .2 .2 .2  l4 ine  P lan  Area Sur face  [ ' l a te r  Hydro logy

7 .2 .3  Sur face  Water  Deve lopment ,  Con t ro l  and  D ivers ions

7  .2 .3 .1  Wate r  Supp ' l y

7 .2 .3 .2  Sed imenta t ion  Cont ro l  S t ruc tu res  and  D ivers ions

7 .2 .4  E f fec ts  o f  M ' in inq  on  Sur face  Water

t3

t3

t5

ls

t6

17

3-?

VI I  I

35



7 .A  Cont .

7 .2 .4 .1  Hydro log ic  Ba lance

7 .2 .4 .2  Quat i t y

7  .2 .5  M i  t i  ga t ion  and  Cont ro l  p l  ans

7.2 .6  Sur f ,ace  l l l a te r  Mon i to r ing  p lan

7 .3  A l luv ia l  Va l ley  F loor  De te rmina t ion

7 .4  B ib l ' i og raphy

7  .5  P l  a tes

P la te  V I I - l  P r i ce  R ive r  Bas in ,  M ine  p lan  Area

P la te  V I I -2  Wate r  Resources  Map

Pla te  V I I -3  l , l a te r  Qua l  i t y ,  M ine  P lan  Areao  Base l ine  Da ta  (31  pages)

P la te  v I  I -4  Reg ' iona l  water  Qua l  i  t y ,  Base l  ine  Data
Pr i  ce  R i  ver  a t  Woods i  de ,  Utah  (22  "pages )

P la te  V I I -4A Reg iona l  Wate r  Qua l i t y ,  Base l ine  Da ta
Green  R iver  a t  Green  R jver ,  U tah  (36  pages)

P la te  V I I -5  Ex is t ing  Wate r  R igh ts  t ^ I i th in  the  M ine  P lan  Area  and  V ic in i t y
(g  page i  )

P la te  V I I -6

F igure  V I I - l

Sed jmenta t ion  Cont ro l  S t ruc tures  (Sheets  I  and 2)

Geo log ' i c  Un i ts  and b la te r  Bear ing  Proper t ies ,  South  Lease Coa l
Proper ty  V ic in i t y

F igure  v I I -2  Genera l i zed  L i thograph ic  sec t ion  MPA

Pare.

36

36

37

3B

39

B

Tab le  V I  I - 1

Tab le  V I I - 2

Tab le  V I I - 3

Tab le  V I I - 4

Tab le  V I I - 5

Tab l  e  V I  I - 6

Water  Qua ' l  i t y  Data ,  U.S.  Geo log ica l  Survey ,  1976 l ' l a te r  Year  l9

20l^Ja te r  Qua l i t y  Cr i te r ia

Trace E lement  Concent ra t ion  in  Pr ice  R iver  near  Woods ide  21

Trace  E lement  Concen t ra t ions  in  the  Green  R iver  a t  Green  R iver ,2 l
U tah ,  1976

l^Jater  Resources Basel  i  ne Data 27 -28

Water  Resources  -  Base l ine  Da ta ,  S tock  Ponds  29

VI I  2



7 .0  Con t .

Pho tograph  V I I -1

Photograph  V I  I -2

Pho tograph  V I I -  3

Photograph VI  I -4

Photograph VI  I -5

Pho tog raph  V I  I - 6

Pho tog ra  ph

Photograph

Deve loped water  s ta t ion  fo r
on  P la te  V I I -2 .

Deve loped water  s ta t ion  fo r
on  P la te  V I I -2 .

Developed water  stat ' ion for
on  P la te  V I I -2 .

l i ves tock  a t  l oca t i on  No .  9

I  i  ves toc  k  a t  I  oca t i  on  l " l o .  l 0

Paqe

( . 5

l i ves tock  a t  l oca t i on  No .  l 6

Deve loped  wa te r  s ta t j on  fo r  l i ves tock  i n  l . " J i l l i ams  Draw.
Look ing  eas t .  Loca t i on  l 4  on  P la te  U I I - ? .

Typ ' i ca1  examp le  o f  wa te r  f l ov r ,  
' l ess  

than  I  ga1  pe r  m inu te  ,  25
f rom a l l uv i um f i l l ed  channe l  ove r  bed rock .  Loca t i on  3  on
P la te  V I I - 2 .

L i  t t l  e  Park  l lash  be l  ow i  n te rsec t i  on
lCash.  Looki  ng upstream. L, lh i  te cap
is tn lHH-2A. Crest  s taf f  gage CS6-2

wi  th  l { i  1 l  iams Draw
on  l e f t  s i de  o f  wash

on  s i des  o f  wash .

,  R I4EVI I  7  S tock  Pond

VI  I -B  S tock  Pond

SE%NE%, SEC .  32,  T l  65

Sb,{%St^ l%, SEC. 28,  T l  65,  Rl4E.

t n

' in

V I I  3



7 .1 9fog-!_Qreter Hydrol ogy

7.  I  .0  Scope

Th is  sec t ion  on  groundwater  hydro logy  per ta ins  p r imar i l y  to  reeu i re -

ments  under  U l4C 783 .4  (a )  and  783 .  I5 .

I n  con t ras t  t o  t he  m idwes te rn  and  eas te rn  Un i ted  S ta tes ,  t he re  a re  no  ex tens i ve

pern lanen t  wa te r  t ab les  o r  aqu i fe rs  i n  t he  semj -a r i d  reg ions  o f  t he  l r l es t .

Th i s  i s  app l i cab le  t o  t he  Sou th  Lease  M ine  p l an  A rea  (MPA) .

Underground  wate r  i s  no t  expec ted  w i th in  one-quar te r  rn i le  o f  the  c l i f f  face

and ,  as  a t  the  Sunnys ide  mines ,  mos t  wa te r  f l ows  encoun te red  in  m ine  work ings

are  expec ted  to  decrease  over  a  shor t  pe r iod  o f  t imeo  ind ica t ing  l i t t i e  j f

any  recharge.  An except ion  w i l l  be  when min ing  near  fau l ts  where  modera te

f  I  o lvs of  water  are expected.

Underground  wate r ,  when  encoun te red ,  w i l l  be  sen t  to  a  sump r rom wh ich  i t  w i l l

be  used jn  ac t ive  min inq  areas  fo r  dus t  abatement ,  e tc .  Excess  m' ine  water

w i  I  I  be  pumped to  the  sur face  fo r  use  ' in  the  ou ts ' ide  fac i  I  i t ies .  Unused excess

mine  tva te r  w j l l  be  d ischarged  and  d isposed  o f  i n  comp ' l j ance  w i th  app l  i cab le

r€gu I  at ' i  ons .

7  .1  .1  Methogo logX

Informat ion on grounciurater  hydrology has been der ived f rom the
J  J J

fo l  I  ow i  ng  sources :

(a )  Exper ience  and  reco rds  genera ted  i n  many  yea rs  o f  ope ra t i ng  the  Sunny -

s i de  m ines  by  Ka i se r  S tee l .

(  b  )  In fo rmat ' ion  ob ta i  ned f rom dr i  I  1  i  ng  o f  32  coa l -  core  ho l  es  ,  sur face  obser -

va t ions '  and  in fo rmat ion  ga ined  by  Ka ise r  S tee l  f rom the  exp lo ra to ry  tes t

en t ry  d r iven  f rom the  Geneva Mine - in to  the  south  Lease.
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( c ) Governrnentpub l j ca t ions  such  as  the  "F ina l  Env i ronmenta l  S ta tement ,

Resources  in  Cent ra l  U tah"  by  the  U.  S .  Geo log ' i ca l  SurveyDevelopment of  Coal

( ts7s1.( t )

7 .1 .2  Ex is t ing  Groundwater  Resoyrces

7 .7 ,2 .1  Reg i  ona l  Groundwater  Hydro l  ogy

Unconso l ida ted  depos i ts  o f  Quaternary  age are  the  most

permeab le  water -bear fng  fo rmat ions  in  par ts  o f  the  reg ion ;  sands tone s t ra ta

o f  Jurass ic ,  Cre taceous,  and Ter t ia ry  age conta in  po ten t ia l  aqu i fe rs .

The region is  made up of  three broad st ructura l  uni ts  referred to as the

San Rafae l  Swe l l ,  Wasa tch  P la teau  and  Book  C l i f f s .  Rocks  o f  the  Book  C l i f f s

d ip  gen t l y  in to  the  U in ta  Bas in .  These  s t ruc tu ra l  and  topograph ic  un i t s  a re ,

in  tu rn ,  mod i f ied  by  numerous  fau l t s ,  fo lds ,  i n t rus ions  and  f rac tu re  sys tems.

Reg iona I  d ra i  nage sys t .ems have eroded deep ly  i  nc i  sed  canyons i  n  p1  aces  .

The  upper  exposed  wate r -bear ing  un i t s  a long  c l j f f  faces  a re  d iscon t inuous

and par t i  a ' l  1y  vo i  d  o f  water .  (  1 )

In  cont ras t  to  the  midwestern  and eas tern  Un i ted  Sta tes ,  th is  semi -ar id  reg ion

of  the  West  does  no t  have ex tens ive  permanent  water  tab les .  In  some western

geo log ica l  fo rmat ions ,  sd tura t ion  and presence o f  permanent  aqu i fe rs  may on ly

occur  a t  g rea t  depth .  However ,  in  the  mounta inous ,  deep ly  inc ised,  Jow mois -

tu re  a reas  such as  those w i th in  the  MPA,  the  water  in  the  ground,  i f  d f l Jo  i s

main ly  p resent  in  f rac tu res  o f  conso l ida ted  rock  fo rmat ions  and in  recent

unconso l ida ted  va l1ey  f i l l .  The f rac tu re  sys tems may or  may no t  be  in te r -

connected  and rechargeab le .  In  some len t icu la r  and perv ious  fac ies  o f  severa l
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geo log ica l  fo rmat ions ,  "hang ing

in  a rea l  ex ten t  and can conta in

in  a  geograph ic  s i tua t ion  where

water  tab les"  have deve loped.  These are  Ioca l

s ign i f i can t  amounts  o f  water ,  bu t  may no t  be

they  w i l l  be  recharged '

The recharge of  the groundwater  general ly  comes f rom spr ing snowmeJts which

feed perenn ia l  s t reams and f rom heavy  surnmer  thunders to rms.  The a l luv ia l  f i l l

and faul t - f racture systems below the re lat ive ly few perennia l  s t reams may

contain permanent  groundwater .  Since most  of  the st ream courses contain water

on ly  occas iona ' l  1y ,  the  recharge jn to  the  ground is  unpred ic tab le  as  to  t ime

and amount.  -

po ten t ia l  wa te r  we l l  y ie lds  f rom reg iona i  geo log ic  un i t s  a re  shown on  F igure

VI I -1 .

7 .1  .? .?  M ine  P lan  Area  Hydro logy

(  a )  Groundwater  Character i  s  t ' i  cs

L j tho log ic  un i t s  found  in  the  MPA are  descr ibed  in  F igures  V I I - l  and

VI I -2  and  Sec t ion  6 .4 .1 .  These  un i t s  d ip  f i ve  to  seven  degrees  eas tward  in to

the  U in ta  Bas in .  A  ser ies  o f  eas t -west  fau l ts  t ransverse  the  MPA.  These

fau l ts ,  p rominent  on  the  c l i f f  face ,  a re  be l ieved to  p rogress ive ' l y  decrease

in d isp ' lacement eastward away f rom the c l i f fs  and die out  eastward on the

MPA.  De ta i l s  o f  fau l t s  and  jo in ts  a re  d iscussed  in  Sec t ion  6 .5 .3 .

Poten t ia l  aqu i fe rs  o f  the  MPA above the  Sunnys ide  coa l  zone jnc lude the

Col ton  Format ion ,  F lags ta f f  and Nor th  Horn  Format ion ,  B luecas t le  Sandstone

Member of  the Pr- ice Rjver  Format ion,  Cast legate Sandstoneo and Grassy Member

o f  the  B lackhawk Format jon .  The Sunnys ide  and Ken i lwor th  Sandstone Members

o f  the  B lackhawk Format ion  l i e  be low the  Sunnys ide  coa l  zone  (F igure  V I i -2 ) .
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7 .1  Con t .

The Dakota  Sandstone is  found some 3 ,000 p lus

' i  ng shal e un i  ts are cons i  dered i  mpermeab I e .

f ee t  be low  the MPA.  In te rven -

The sandstones  are

cal  careous cement,

Th in  I  imestone beds

F lags ta f f  L imes tone

general  ' ly  
f  i  ne-  to medi  um-gra i  necj  wi  th arg i ' I  I  aceous or

and appear  to  have Iow permeab i f  i t y .

are most  predominant  in  the upper por t ions of  the

and l , lor th Horn Format ion.

Recen t  d r i I f  i ng  o f  n ' i ne  coa l - co re  ho les  pene t ra ted  t he  B luecas t l e  Sands ton t -

t h rough  Sunnys ' i de  Sands tone  po r t i on  o f  t he  l i t ho log i c  gec t i on .  These  ho les

! . / e re  w i t h i n  one  and  one -qua r te r  m i l es  eas t  o f  t he  c l i f f  f ace  and  w i t h i n  t he

in i t i a l  M ine  Pe rm i t  A rea .  The  ho les ,  d r i l l ed  w i t h  a i r ,  r n ' i s t  and  f oam,  d i d

no t  de tec t  any  wa te r  i n  t he  subsu r face  w i t h  t he  excep t i on  o f  d r i l l  ho l e  5 -32 .

No  appa ren t  i nc rease  i n  f l u i d  l eve l  cou ld  be  a t t r i bu ted  t o  q roundwa te r  i n f l ow

f rom these  ho les ,  some o f  wh ich  were  open  fo r  two  weeks .

Core  ho le  S-32 ,  d r i l l ed  in  lg8 l ,  i s  l oca ted

eas te rn  boundary  o f  the  jn i t i a l  M ine  permi t

es tab l i shed  as  wa te r  mon i to r ing  ho le  l iMH-3D

Water  observa t ions  are  as  fo l  lows:

s- 32

s t ruc tua l  1y  do r r r i d  i p  ne6  r  t he

Area .  Th i s  co re  ho le  has  been

(P la tes  U I -7  and  V I - l  I  ) .

lqrurqlion

Sunnys i  de  Sands tone

Lower  Seam

Base o f  Cas t lega te
Sands tone

Sur face  E l  eva t ion
Total  Depth
Dr i l  1  ing  Comple ted

F]  u id  Leve l
E l  eva t i  on

0bserva t ion
F lu id  Leve l
El  evat ' ion

6 ,567' ,
969 ' ,
B /12 /81
957',
5 ,6 . l0 '
e /14181
736',
5 ,83 ] ' ,
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A l though  n0  s ign i f i can t  f l ow o f  wa te r  f rom S-32  i s  expec ted ,  a  s lug  tes t  and

poss ib le  pump tes t ' ing  are  schedu led  fo r  1982.  l ' {o  qua l i t y  da ta  have been

ob ta ined .  Based  on  the  d r i l l e r ' s  observa t ions ,  i t  wou ld  appear  tha t  the

water  in f low is  f rom f rac tu res  in  the  Sunnys ide  q ia in  seam.

A number  o f  the  coa l -co re  ho les  d r i l l ed  p r io r  to  1980  were 'oca ted  a long  the

eas tern  boundary  o f  the  MPA.  These ho les  began in  the  F lags ta f f  and Nor th

Horn  Format ion .  These  ho les ,  when  d r i l l ed  w i th  a i r ,  encoun te red  sma l l  ' i n f lows

of  water .  Th is  necess ' i  ta ted  a  change to  a  mud sys tem.  The f  i thograph ic  d r i l l

l ogs  ind ica te  the  water  in f lows to  be  f rom th in  l imestone and sands tone beds

wi th in  the  F lags ta f f  and Nor th  Horn  Format ion .

The eas t -west  fau l ts  and the i r  f rac tu re  o r  jo in t  sys tems are  probab le  water

car r ie rs .  The spr ings  and seeps  observed in  the  MPA and ad iacent  a reas  are

assoc ia ted  w j th  a l luv ium and  e roded  sur face  express ions  o f  j o in t  sys te tns  in

the lower Col ton Format jon,  and Flagstaf f  and North Horn Forrnat ion.

(b)  Groundwater  Recharge,  Movement,  and Storage

Groundwater  i s  genera l l y  recharged f rom spr ing  snowmel ts  wh ich  feed

jnternr i t tent  and ephemeral  s t reams and f rom summer thunderstorms'  l , la ter

genera ' l  1y perco ' la tes downward a ' long the st ructura l  d ip toward the east  and

out  o f  the  MPA.

Recharge o f  sands tone un i  ts  i s  low due to  the i r  near ly  ver t ' i  ca ' l  topograph ic

express  i  on  .

Wate r  co l l ec t i ng  on  t he  gen t l e  s l opes  o f  t he  F lags ta f f  and  No r th  Ho rn  Fo rma t i o i t

pe rco la tes  downward  seek ing  t h i n  l imes tone  soJu t i on  cav i t i es  and  f r ac tu res "
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Water  s to rage ' i s  l i ke ly  to  be  found where  th is  fo rmat ion  is  t ransec ter j  by  the

fau l t  sys tems.  Due to  the  dy ing  ou t  o f  the  fau l ts  eas t  o f  the  MPA,  no  la rge

storage systems can be expected.

No groundwater level or piezometric surfaces have been determi ned on the MPA.

However, a separation of groundwater systems may exist in the Flagstaff and

North Horn Formati on and Iower sandstone formations. The lower Flagstaff-

North Horn shale sediments would be the impermeable zone separating the systems.

(c ) Groundwater Qual i  ty

No subsur face  groundwater  qua l i t y  i s  p resent ly  ava i lab le .

Water l^ lel I  s and Users

There are no water  wel ls  in  or  adjacent  to the MPA.

( d )

7 .1 .3 Groundwater  Development and Mine Dewater i lg

7 .  I  .3 .  I  Wate r  Supp ly

(a )  Quant i t y  and  Qua l i t y

No usab le  quant i t y  o f  water  i s  expec ted  in  the  in i t ia l  underground Mine

Permit  Area.  Dur ing later  years of  min ' i  ng in the MPA, nuoderate amounts

of  water  may be expected in the northern and eastern port ions of  the MPA,

espec ia l l y  a long  fau l t  zones .  Th is  wa te r  w i l l  be  ava i lab le  fo r  m ine  use .

A potent i  a ' l  ex is ts for  devel  opment of  subsurface groundwater  f rom wel  I  s  dr i  I  I  -

ed  in  p rox imi ty  to  the  L i la  Canyono Cent ra l  Graben and h l ' i  l l i ams Draw fau l t

zones a ' long the eastern boundary of  the MPA. However,  Kdiser  Steel  Corpor-

a t ion  has  no  p lans  to  deve lop  th is  source  a t  the  present  t ' ime

I
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There are

ever ,  the

the area.

( b )

no ava i lab le  da ta  on

qua l i t y  i s  expec ted

the  qua l i t y  o f

to  be  s im i la r  to

subsurface groundwater .  How-

tha t  o f  the  spr ings  found jn

Water  Rights

There are no developed subsurface water  r ights on the MPA.

7  .1  .3  .2  Mj  ne  Dewater i  ng

(a )  Quant i t y  and  Qua l i t y

Mi ni ng of the exp'loratory test entry from

1957 to 1962 encountered in-p lace water  in  the

a l lowed to  co l lec t  in  shor t  cu ts  made in to  the

which was suf f ic ient  to keep excess water  f rom

the Geneva Mine dur ing years

Sunnys ide  seam.  Th is  water  was

downd i  p  en t ry  (P ta te  V I -5 )

work ing  areas .

I n the i  ni t i  al  Mi ne Permi t  Area, wateri  n the mj ne ' is expected to be of l  i  t t l  e

consequence.  However ,  in  the  proposed mine p1an,  cap i ta l  i s  p rov ided fo r

pumps,  p ipe ]  ine '  and aux i l ia ry  equ ipment  to  p ick  up  and d ispose o f  the  water

that  may be generated as the mine develops.

The qual ' i ty  of  the mine water  is  expected to be bet ter  than the present  qual i ty

o f  water  found in  the  Pr ice  R iver  a t  Woods ide .

(b )  Water  R ' igh ts

Ka iser  S tee l  w i l l  make the  necessary  app l i ca t ions  to  appropr ia te  the

mine  wate r  as  i t  becomes ava i labJe .
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7  .1 .4  E f fec ts  o f  M in inq  Opera t ion  on  Groundwater

7 .1 .4 . . |  Hydro log ic  Ba lance

The proposed mine p ' lan  a l lows fo r  the  deve lopment  o f  ma ins

and  room and  p i l l a r  sec t ions  near  the  c l i f f  face  dur ing  the  in i t i a l  f i ve -year

permit  term. Groundwater  is  not  expected in these areas.

In future years,  i ls  mining extends fur ther  downdip and nears faul ts  and f rac-

turesr  $roul ldwater  in  increasing quant i t ies may be encountered.  Longwal l

p roduc t ion  w i l l  commence shor t l y  beyond the  in i t ia l  permi t  te rm.  As  1ongwa11

min ing  induces  cav ing ,  cond i t ions  more  conduc ive  to  the  d is tu rbance o f  g round-

water  w i l l  then  be  present .  Because o f  the  low recharge capab i l f t y  ind ica tedo

changes in the hydro ' logic balance of  the regional  area are expected to be

mi n' imal .

7  .1  .5  M i  t i  ga t i  on  and  Cont ro l  p l  an :

There  are  no  perenn ' ia l  s t reams w j th in  the  MPA.  L i t t le ,  i f  d ryo  water

i s  expec ted  dur ing  the  in j t j a l  pe rmi t  pe r . iod .  Grav i t y  f l ow o f  i n_p lace  wate r

is  downd ip  and ou ts ide  the  I4PA.  Excess  mine  water  when encountered  w i l l  be

pumped to  the  su r face  and  used  fo r  ou ts ide  fac i l i t i es  o r  d ischarged  accord -
ing  to  appropr ia te  regu la to ry  au thor iza t ion .  In  a reas  where  abrupt  f lows

are  encoun te red ,  hor i zon ta l  and  ver t i ca l  d r i l l  ho les  may  be  necessary  to

a l lev ia te  the  s ta t i c  wa te r  leve l .

7 .1 .6 q.rra*. t . r  m.r i  t . .

The moni tor ing of  subsur face water  wi l l  fnc lude

(a)  Measurement  o f  the s ta t ic  water  leve l  in  wMH-3p on

the  fo l  low ing :

a  quar te r l y  bas is .
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7 .1  Con t .

(b )  Measure  the  water  f low and tes t  the  water  qua l i t y  month ly  when su f f i -

c ien t  water  i s  encountered  to  mer i t  such mon i to r ing .

(c )  Measure  and record  water  da ta  f rom fu tu re  d r i l l  ho les"

(d )  Fu ture  repor ts  concern ing  groundwater  da ta  w i l l  be  submi t ted  on  a

quar te r l y  bas is .
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7.2 Surfgce Water  HydrolgJ

7 .2 .0 Scope

Thjs section on Surface Water Hydrology pertains to requirements under

U l lC  783 .13 ,783 .14 ,783 .16 ,  and  783 .17  as  we l l  as  UMC 784 .11(b ) ,784 .13(b ) ,

784.14, 784.16, and 784.22 primari ly.

The South  Lease MPA occup ies  a  por t ion  o f  the  Book C l i f f s  coa l  f ie ld  wh ich  is

dra ined by  t r ibu tar ies  to  the  pr ice  R iver  (p la te  V I I - l ) .  L i t t je  park  Wash,

which f lows through the MPA above the cl i f f  escarpment, is the major dry wasn

in the permit area. Below the cl i f fs, The Cove area is drained by Grassy

Wash (d ry )  and Marsh  F la t  Wash (d ry ) .

Kaiser Steel geologists have identi f ied a number of seeps ancl springs in and

adjacent to the MPA, however they are iocated several hundred feet in eleva-

t ion above the sunnyside main seam. Numerous stock ponds have been noted in thc

area adjacent to the MPA. Only one is on surface land included in the MpA.

Water  supp l ies  fo r  m ine  fac i l i t i es  a re

ground mine work ings and f rom the pr ice

expected to be developed from the under-

R i  ver .

Kaiser Steel holds certain water r ights on the price River and in Range creek.

Aiternate possible sources include wells developed within the MPA n'ear f ,ransversc

fau l t s ,  i n  a l luv ia l  f i l l ,  and  deep  we l l s  d r i l l ed  to  the  Nava jo  Sands tone i

the Geneva and Sunnyside Mines; and the Green River.

Sed imenta t ion  ponds,  impoundments  and d ivers ions  w i l l  be  cons t ruc ted  i f

requ i red  dur ing  the  permi t  per iod .

Kaiser  Steel  proposes var ious contro l  pract ices to protect  a l l  sur face waters

such as  s tab i l i za t ion  o f  d is tu rbed areas  and reseed ing  o f  rec la imed areas .

V i I  15



7 .Z  Con t .

A  water  mon i to r ing  program inc ludes  measurement  o f  water  in  the  a l luv ium o f

L i t t le  Park t^ lash,  crest  s taf f  gages for  measurement of  f lash f loods and

se lec ted  spr ing  sampl  jng .

No area  in  the  MPA is  found to  f i t  the  geomorph ic  c r i te r ia  fo r  a l luv ia l  va l ley

f l  oor .

7  .2 .1  Methodo l  ogy

Information on surface water hydrology has been derived from several

sources  i  nc l  ud i  ng :

a)  Exper ience generated dur ing years of  operat ion of  the Sunnyside tv l ines b.y

Ka ise r  S tee l .

(b )  F ie ld  observa t jons  over  a  lZ -month  per iod  by  Ka iser  S tee l  personne ' l  .

(c )  In fo rmat ion  ob ta ined pursuant  to  compl iance w j th  federa l  and s ta te

regu la t ions  by  Ka iser  S tee l  d i rec t l y  o r  th rough ou ts jde  organ iza t ions .

Government  pub l i ca t ions  such as :

"Final  Environmental  Statement,  Development of  Coal  Resources in
Cent ra l  U tah"  by  the  U .  S .  Geo log ica l  Survey  (1979) . ( l )

"Techn ica l  Iden t i f i ca t ion  and  S tudy  o f  A l Iuv ia l  Va11e3r  F loors
Guide l ines . "  (Dra f t ) ,  0 f f i ce  o f  Sur face  Min ing ,  Depar tment  o f  the
In te r io r  (B t l s /78)  .  (Z )

"Reconnaissance of  Chem' ical  Qual i ty  of  Surface t r la ter  and Fluvia l
Sed iment  in  the  Pr ice  R iver  Bas fn ,  Utah . "  S ta te  o f  Utaho Depar t -
ment  of  Natural  Resourceso 1972.

7  .2 .2  Ex is t ing  Sur face  la la te r  Resources

7 .2.2.1 Regi  onal  Surface t r la ter  Hydrol  ogy

The Wasatch  P la teau-Book C l i f f s  a rea  cons is ts  o f  about

8 ,000 square  mi les  in  eas t -cent ra l  U tah .  The major  geograph ic  fea tures

( d )
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7 .2  Con t .

inc luded  jn  the  a rea  a re  the  Wasatch  P la teau ,  Book  C l i f f s ,  San  Rafae l  Swe l l '

P r i ce  R ive r  bas in ,  and  a  sma l l  pa r t  o f  the  Green  R iver  bas in . (4 )  th . r .  un i t s

are  in  tu rn  a  par t  o f  the  Upper  Co lorado R iver  bas in .

The Pr ice  R iver  bas in  i s  ma in ly  in  Carbon and Emery  Count ies  in  eas t -cent ra l

Utah ,  and the  to ta l  d ra inage area  is  about  
. | ,900  

square  mi les .  The Pr ice

River  f lows in  a  genera l l y  sou theas ter ly  d i rec t ion  toward  i t s  iunc t ion  w i th

the Green River .  Al t i tudes in the basin range f rom about  
. |0 ,440 

feet  above

mean sea level  in  the headwaters to about  4,200 feet  at  the mouth.  Normal

annua l  p rec ip i ta t ion  js  more  than 30  inches  in  headwaters  a reas  and less

than e igh t  inches  in  the  downst ream por t ion  o f  the  bas in .  Sur face  rocks  in

the basin range in age f rom Jurassic to QuaterndFy,  but  the rocks hav ' ing pre-

dominant  in f luence on  water  qua l i t y  a re  mar ine  sha les  o f  Cre taceous age. (3 )

The Book C l i f f s  coa l  f ie ld  i s  d ra ined pr imar i l y  by  t r ibu tar ies  to  the  Pr ice

R iver  wh ich  i s  i t se l f  a  p r inc ipa l  t r i bu ta ry  o f  the  Green  R iver .  (P la te  V I I -

t . )

Perenn ia l  f low occurs  main ly  in  smal l  s t reams in  the  mounta ins  and in  la rger

s t reams tha t  head in  h igher  mounta ins  where  prec ip i ta t ' ion  is  the  h ighes t -

Many st reams are ephemeral  and f low on' ly  in  d ' i rect  response to precip i tat ion

or snowmelt .  Snorrmel t  is  a major  contr ibutor  to st reamf low whi le ground-

water  may be an ' important  factor  in  cer ta in st reams. Sur i lner  prec ' ip i tat ion

does no t  usua l ly  p roduce much runof f .  In tense ra in fa l l  may cause heavy

f lood ing  bu t  on ly  a f fec t ing  smal  I  a reas .  The 100-year ,  6 -hour  p rec ip i ta t ' ion

ranges  f rom l .B  inches  a t  l ower  e leva t ions  to  2 .5  jnches  in  the  mounta in r . ( l )
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7.2  Con t .

About  90,000 acre- feet  are d iver ted annual ly  in  the Pr ice River  basin for

i  rr i  gati  on. Some groundwater i  s used for i  rr  j  gati  on as wel I  as for domest' ic

and s tock  purposes  bu t  the  to ta l  amount ' i s  smal l .  Spr ings  and seeps  a lso

supply intermi t tent  but  smal l  amounts of  water  for  s tock and wi ld l i fe '

The  Pr i ce  R ive r  bas in  l s  d iv ided  in to

The upper basin is  the maior  source of

the  cent ra l  bas in .  Im iga t ion  re tu rn

the  water  qua l i t y  o f  the  cent ra l  bas in .

bas in  resu l ts  ma in ly  f rom the  geo log ic

cent ra l  bas i  n .

upper ,  cen t ra l  and lower  bas ins '

water  that  js  used for  i r r igat ' lon

f low and wastes cause deter iorat ion

The Poor qual i tY of  water  in  the

environment and water  usage in the

in

to

1 ower

In  genera l ,  the  chemica ' l  qua l i t y  o f  sur face  water  j s  re la t i ve ly  good in  the

headwater  areas but  deter iorates downstream. The concentrat ion of  d issolved

so l ' ids  in  sur face  water  ranges  f rom about  
. l00  

to  500 mg/ l  (m i l l lg rams per  l i te r )

in  headwater  areas to about  1 '000 to 5 '000 mg/]  in  the lower reaches of  most

s t reams (U.S.  Geo log ica l  Survey ,1977) .  The dominant  chemica l  cons t i tuents  in

the  headwaters  a re  ca lc ium and b icarbonate ;  in  the  midd le  reaches  ca lc iumo

magesi  um, sodl  um, b ' icarbonate ,  and sul  fate wi  th l  ocal  var  j  a t i  on ;  and i  n the

lower  reaches  sod ium and su l fa te  (Tab le  V I I -1  ) .  Water  in  the  th rough- f low ing

Green R iver  conta ins  250 to  750 mg/ l  d isso lved so l lds .  The concent ra t ion  o f

d isso lved so l ids  in  s t reams is  usua l ly  inver rse ly  p ropor t ' iona l  to  f low '  Thus ,

the  chemica l  qua l i t y  o f  water  j s  usua l ly  bes t  dur ing  h igh  f low and wors t  dur ing

_ f I \
l o w  f l o w .  t  

"
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7 ,2  Cont .

Tab le  V I I - I  t , la te r  Qua l i t y  Dat -a , ]  U ._S. .Geo- lo .q jca l
Surve.y,  . |976 

Water  Year

IConstt tuents tn urt l t igrams per l l terJ

S ta t lon

Prlce Rlver at l . Ioodslde ----

Grcen River  aL Creen Rlver- -

1 , 6 6 0  1 7 0  8 5
4 , 4 4 0  3 1 0  2 5 0

290 41 15
7 0 3  8 2  3 5

I'iln.
I"lax.
M i n .
Max.

230 7 .O
7 3 0  t 2
3 0  1 . 8

I  l 0  3 . 3

31  t ,ooo  260  48
7 8  2 , 8 0 0  5 3 0  5 , 6 3 0
9  .7  I  t0  150  332

35 300 270 3,400

ITDS - Total dlssolved sol,ldsi Ca - Calcluni Ug - Magneslurq; Na - Sodtuo; K - Potas6luoi
CI  '  Cb lo r tdc ;  SOa -  Su l fo tc ;  H@1 -  i1s" "5onoto i  SS -  Suspended rcd l l rsn t .

'Locat lo r  o f -sco ! . lona  ehoen t i  f lgure  I I -5 .

Concentrat ions of  t race e lements and heavy metals in  the headwater  areas are

general ly  less than the maximum l i rn i ts  recommended by the Nat ional  Academy 0f

Sc ience,  Nat iona l  Academy o f  Eng ineer ing  ( lg l i l  fo r  pub l i c  supp ly  and aquat ic

l i f e  ( taU le  V I I -2 ) ;  however ,  i n  the  m idd le  and  lower  reaches  o f  the  Pr i ce  R ive r

bas in ,  concen t ra t ions  o f  ce r ta in  e lements  inc lud ing  a luminum,  a rsen jc ,  l ead ,

manganese,  se len ium,  and z jnc  commonly  exceed recommended l im i ts ,  and cadmium,

copper,  mercury,  n ickel  ,  and s j  lver  occas' iona1 1y exceed recornmended I  imi ts

accord ' ing  to  recent  unpub l ished da ta  f rom Southeas tern  Utah  Assoc ia t ion  o f

Governments  (Tab le  V I I -3 ) .  Water  in  the  Green R iver  a t  Green R iver ,  U tah ,  d t

t imes in  1g76 conta ined concent ra t ions  o f  chromium,  copper ,  lead ,  and z inc  in

excess  o f  recommended l im i ts  (Tab1e VI I -4 ) .  Water  f rom some o f  the  coa l  mines

conta ins  g rea ter  concent ra t ions  o f  a rsen ic ,  i ron ,  manganese,  and se len ium than

have been detected jn st reams according to unpubl ished data f rom the South-

eastern Utah Associat ion of  Governments '  208 Water  Qual  i ty  Program. Data on

concentrat ions of  other  metals and t race e lements in coal  mine ef f luent  are

not  ava i lab le ;  however ,  concent ra t ions  o f  d isso lved so l ids  a re  comparab le  to

that  of  nearby st reams. (  I  )
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7.2  Con t .

TABLE V I  I  -3 .  - -Trace e l  ement  ccncent ra t i  on  i  n  Pr i  ce  R ' i ver  near
blood s i de

ISource:  Unpubl ished data,  Southeastern Utah Associat ion of
Governments l

Tiroes Exceeded
l in i ts

Yre/T-
highest

L h ighest
recomnende d

l isr i ts
E lenent

Cadnniun-
Copper-
Lead - - - - - - - 6 - - -

MercurYG-- - -GG-

Nickel-
Si lver-
Zinc---

sanpled read i (EPA,  I  973  )

11
7
9
6
6
6
7

1
I
2
1
4
1
4

0  .113
.035
.038

"60
.075

"004
.159

0 .03
.033
.03
.05
.01
.001
.005

Concentrat ions
E lenents Tota l Dissolved

TABLE VI I -4 .  - -Trace 
" l " *ent  

cor ,c
U tah ,  I 976

Arsenic-- - - - - -
Cadnlr"rn-
Chromi.r:m
Cobalt-

Copper-
I ron---
Lead---

Manganese-----
M.ereury
Se lenlum-
Zinc-- -

0 .002 -0 .015
0 -  0 .010
0-0 .096

0 .050 -0  "050

0 .010 -0 .110
0 .590 -32 .000
0 .100 -0 .200

0 .030 -  l  . 000
0 -0 .0001

0  .001 -0 .003
0 -0 .1  50

0-0 .033
0-0

0 -0 .0  t  0
0-0

0 .001 -0 .006
0 -0 .050
0 -0 .005

0 -0 .020
0-  0  "0001

0 ,001 -0 .002
0 -0 .080
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7 .2  Con t .

In  genera l ,  concent ra t ions  o f  suspended sed iments  range f rom zero

thousand ng /1  bu t  occas ioan l l y  may increase to  more  than 200,000

concent ra t ions  o f  suspended sed iment  occur  dur ing  h igh- in tens i ty

thunders to rms,  and lowest  concent ra t ions  occur  dur ing  base f low.

to a few

mg/1 .  H ighes t

runoff from

( t  )

Water  qua l i t y  records  deve loped by  the  U.  S .  Geo log ica ' l  Survey  fo r  Pr ice  R iver

a t  Woods ide ,  and Green R iver  a t  Green R iver ,  dur ing  water  years  1976 th rough

1980,  a re  inc luded  in  Sec t ion  7 .5  as  P la tes  V I I -4  and  V I I -4A.  These  da ta  can

be used fo r  compara t jve  purposes .

7 .? .2 .2  M ine  P la 'n  Area  Sur face  Hydro logy

The MPA is  s i tua ted  in  two  d is t inc t  sub-bas ins  o f  the  Pr i ce

R iver  bas in .  The  sur face  o f  the  underg round  work ings  i s  d ra ined  by  L i t t l e

Park  Wash  above  the  Book  C l ' i f f s  wh i le  the  ma jo r  m ine  fac i l i t i es  w i l l  be  in

The Cove area  be low the  c l i f f s .  Th is  a rea  is  d ra ined by  Grassy  Wash and Marsh

F la t  Wash .  (P la te  V I I -2 .  )

(a )  Water  Resources  Base l ine  Data

Loca t i on  and  resu l t s  o f  f i e l d  obse rva t i ons  o f  wa te r  occu r rences  on  the

MPA and  ad jacen t  a reas  a re  shown  on  P la te  V I I - 2  and  Tab les  V I I - 5  and  6 .

Resu l t s  o f  qua l i t y  da ta  a re  enc losed  as  P la te  V I I -3 .  Da ta  f rom UShJRD fo r

P r i ce  R i ve r  and  Green  R i ve r  a re  enc losed  as  P la tes  V I I - 4  and  V I I - 4A .  Pho to -

g raphs  V I I - 1  t h rough  V I I -B  a re  enc losed  i n  t he  t ex t .

( b )  L i t i l e  Pa rk  Wash

The  L i t t l e  Pa rk  Wash  d ra j nage  occup ies  app rox ima te l y  48  squa re  m i l es  o f

the  eas te rn  d ip  s lope  o f  t he  Book  C l i f f s  esca rpmen t  be tween  Horse  Canyon  and

the  P r i ce  R ive r  15  m i les  to  the  sou th .  Seve ra l  eas t -wes t  t r i bu ta r i es  f rom

the  s teep  wes te rn  s l ope  o f  t he  Roan  sub -c l i f f s  j o i n  t he  ma in  L i t t l e  Pa rk  Wash
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7 .2 Cont.

PhotograPh VI I - . | . Devel oPed water
a t  loca t ion  No-

station for
9 on Plate

I i vestock
vI I -2.

t

Devel oPed water
at I ocati on No '

1 ' T  I  ? 3

stati on for
10 on Plate

I  i  vestock
vI  I -2.PhotograPh VI I -2.



7 .? Cont.

Devel oped water
at  locat ion No.

rex,i--l -

station for I i vestock
VI  I -2 .16 on Plate

Photograph vI I-4.  DevelgPgd water stat ion for
in  h t i l i iams Draw- Looking
Locat ion 14 on Plate UTI-?'

I  i  vestock
eas t .
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7 .2 Cont.

Photograph VI I -5.  Typical  example
one gal I  on Per
f i l l ed  channe l
on  P l  a te  V I  I -2 .

:-.1i. ::i

of water f low, less than
minute,  f rom a l luv ium
over bedrock. Location 3

Li ttt e Park llash bel ow i ntersecti on wi th
hf i I I i ams Draw t'lash - Looki ng upstream'
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7 .2 Cont.

Photograph VII-7. Stock Pond in SE%NE%, Sec. 32, T165' Rl4E.

VII-8.  Stock Pond in 51^p-oSW%, Sec.28,  T165'  Rl4E.P hoto gra ph
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7 .?  Con t

Approximately 14 square mi les of  FIPA are located in the northern reaches of  the

dra inage area .  E leva t ion  o f  the  wash a t  Pr ice  R iver  i s  4 ,800 fee t  and south

o f  Horse  Canyon is  7 ,500 fee t .  The eas tern  s lope r i ses  to  an  e leva t ion  o f

over 9,000 feet  whi le the western low Book Cl i f fs  r idge is  about  6,000 to over

8,000 feet .

Precipitation occurs nninly as s unrner showers and winter snow and ranges from

12 to 16 lnches per yeaf (Chapter XI). The hain Litt le Park l ' lash channel is

a dry ephemeral stream. No springs or seeps have been noted to date. The

channel meanders through Holocene stream al luvium in the upper reaches and

has incised a meandering channel through underlying Cretaceous rocks in the

lovler region below l l i l l iams Draw fault. The channel varies in width from 50

to several hundred feet wide. The adjacent slopes are of rnoderate to vertical

gradient. The stream has cut an imegular channel into the underlying rock

formation to a depth of 55 feet in places (Chapter VI, Plates VI-7 and VI-]2).

The gradient  is  moderate,  wi th  most ly  gravel  ,  sand and s i l t  f i l l ing the channe' l

in the upper reaches and Iarge boulders predominate in the vicinity of the

Price River. Known springs and seeps occur along the intermittent east side

tributaries. The tributaries are of moderate to steep gradients in narrow

canyons, with mostly gravel to occasional rocky beds, with si l t and sand where

the gradient is reduced. The intermittent tr ibutaries have headwaters in the

Colton Formation outcrop in the sub-Roan cliffs, passing over the iower moderate

slope-forming Flagstaff Limestone and North Horn Formations. The present known

springs and seeps are associated with alluvium, sandstone and thin l imestone

beds of these geologic formations of Upper Cretaceous to Eocene age. 0bserva-

tions of intermittent water f low indicate f lows of 1 gallon per minute or less.
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7 .2 Cont.

The intermittent f low of water probably reaches the main channel of Litt le Park

Wash oniy  in  years of  h igh prec ip i ta t ion.  Present ly  the in termi t tent  t r ibutary ,

locat ion I Ion Plate VI I -2 ,  which crosses the Centra l  Graben,  carr ies water .

It is noted that earl ier maps of the area do not show springs along this tr ibu-

tary thus indicating the intermittent nature of the springs themselves. Seasonal

flash floods can be expected and tend to obliterate any human activity which

has occurred in the washes. The sediment laden nater from the upper reaches

of Litt le Park blash are probably absorbed by the stream alluvium prior to reach-

ing the Pr ice River  except  in  the most  ext reme s i tuat ion.  Addi t ional iy ,  a l luv ia l

waters are lost to the many faults and associated fracture systems which the

channei crosses prior to reaching the price River,

Pre l  iminary chemica l  data ind icate the qual i ty  o f  sur face water is  re la t ive ly

good in the headwater or northern reaches of the basin but deteriorates down-

stream below l, l i l l iams Draw Fault. The concentration of dissolved solids from

samples in the northern headwaters area ranges from about 481 to 610 mg/l while

sampies taken below the Central Graben Fault range from 1,190 to 2,000 mg/l .

The major chemical constituents in the upper springs are bicarbonate, calcium,

chloride, magnesium, potassiun, sodiurn and sulfate. Below the Central Graben

the chloride, magnesium, sodiun and sulfate show increases with some reduction

in  potass i  um.

Concentrat ions of suspended sediments range from 5 to ?6 mg/l in the upper springs

and 1 to 39 ng/1 from the lower sample sites.

Seasonal  data,  dS they become,more comp' lete,  may change the above prel iminary

charac ter is t i cs  o f  the  sub jec t  watershed.
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7.2  Con t .  u

(c)  The Cove

South of  Horse Canyon,  The Cove drainage

8,500 fee t  a t  the  head o f  L i la  Canyon.  Grassy

reaches,  jo in ing  Marsh  F la t  Wash,  wh ich  dra ins

the  Mine  P lan  Area,  some 9  mi les  to  the  south .

reaches  i t s  h ighes t  e leva t ion  o f

I ' larsh '+Jash drains the upper

the  Book C l i f f s  escarpment  in

Approx imate ly  
. | .5  

square  mi les

of  the northwest  sur face over ly ing the coal  zone wi th in the Mine Plan Area is

drained by Grassy Marsh Wash.  The major  dry wash,  F larsh Flat  Wash,  €f l ters

the  Pr ice  R iver  (e leva t ion  4 ,700 fee t )  in  Sec t ion  6 ,  T IBS,  R l4E,  and dra ins

approximate ' ly  3 l  square mi  I  es.

The major  sur face fac i l  i t ' ies are located in the centra l  por t ion of  The Cove

drai nage area. The projected water pi pe' l  i  ne frorn Price Ri ver wi I  I  cross

unnamed vrashes west  of  th is  area.  The washes have cut  Holocene gravels and

Ple is tocene ped iment  depos i ts  over ly ing  the  eas tern  d ipp ing  Mancos Sha le .

The pediments are poorly to f irmly cemented r,,r i th cal iche near the top.

Sed i rnents  o f  s i ' l t ,  sand,  and la rge  bou lders  can be  as  much as  50  fee t  th ick .

The meander ing  V-shaped washes inc ' i sed ' in to  the  Mancos Sha le  a re  nar row wi th

a  th in  veneer  o f  sand and s i l t .  The wash s lopes  are  modera te  to  s teep near

the  c l i f f  escarpment .  Prec ip i ta t ion  is  about  8  inches  per  year  most l -v  in

the form of  summer showers creat ing f lash f lood condi t ions.  l^ I i th  the excep-

t jon of  Grassy tnJash above Li la  Canyono the washes are ephemeral  .  Al though

seeps have been reported below the c l i f f  face a long faul t  t races of  the Centra l

Graben,  ho  observa t ion  vJas  no ted  in  l98 l .  The many s tock  ponds are  rep len ished

by I  ocal  ra ' in fa l  I  (Tabl  e VI  I -6 ) .  l , la ter  f  1ow' ing i  nto the pediments near the

cl i f f  escarpment probably seeps out  at ,  lower e levat ions above the dry washes

and,  there fore ,  i s  no t  s to red .  Ana lys is  o f  a  g rab  sample  o f  s tock  pond water

and o f  s tagnant  water  in  a  nearby  wash are  inc luded in  P la te  V I I -3 .
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7 .?  Con t .

7 .2.3 sur face water  Deve]  opment,  contro l  a-nd Di  veE i  or ls

7  .2 .3 .1  t , ' l a te r  Supp ly

The  ex is t ing  wa te r  r igh ts  w i th in  and  jn  the  v j c in i t y  o f  the

MPA are  he ld  by  the  BLM for  s tock  water ing .  E igh t  o f  these Water  User  C la ims

( t^ lUC)  cons t i tu te  the  L i t t le  Fark  A l lo tment ;  seven cons t i tu te  the  Cove A l lo t -

ment ;  two,  the  L i la  Canyon A l lo t rnent  and,  th ree ,  the  Coon Spr fng  A l lo tnnnt .

(P la tes  V I I -2  and  V I I -5 ) .

Kai s er Steel Corporati on hol ds l^lUC 91-241 (App1 i cat j on 2941?) from the Utah

Div is ion  o f  Water  R igh ts  fo r  
. | ,000  

acre  fee t  o f  water  annua l ly  f rom the  Pr ice

R iver ,  the  d ive rs ion  to  be  in  Sec t ion  9 ,  T175 ,  R l3E.  SLB&M.

I t  i s  in tended tha t  in  the  in i t ia l  m ine  deve looment  work  water  w i l l  be  t rucked

to  the  permi t  a rea .  Subsequent ly ,  underground mine water  w i l l  be  u t i l i zed  to  the

max imum ex ten t  feas ib le ,  The 1 ,000 acre  foo t  Pr ice  R iver  water  r igh t  i s  su f f i c ien t

to  p rov ide  fo r  the  needs o f  the  fu l i -sca le  min ing  opera t ion  p lanned.  I t  i s  a lso

suff icient to provide the water requirements for a coal washing and preparation

plant should one be placed in service . in future . ' rears.

Beyond the  in i t ia l  permi t  te rm,  a  water  p ipe l  ine  approx imate  1y  7 .25  mi les  in

length from a pumping stat ion at a group of well  points centered at the point of

d rvers ion  in  Sec t ion  9 ,  T17S,  Rt3E to  the  permi t  a rea  may be  ind ica ted  and is

a l lowed fo r  in  the  pro jec t  p lans .  Ka iser  S tee l  i s  in  the  process  o f  seek ing  to

move the  po in t  o f  d ivers ion  a lonq the  r i ver  to  Sec t ion  23 ,  T I7S,  R l  3E.  The

permi t  w i l l  be  updated  to  show th is  change.  The a i ignnrent  o f  such a  p ipe l ine

wi th in  the  permi t  a rea  wou ld  para l le l  the  access /hau l  road f rom Highway 50  and

6 w i th in  the  4O0- foo t -w ide  l inear  r igh t -o f -way app l ied  fo r  and then t raverse
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7 .2  Con t .

the  non l inear  r igh t -o f -way a lso  app l ied  fo r  to  s to rage tanks

por ta l  a rea .  The qua l i t y  o f  water  i s  expec ted  to  be  s imi la r

the  Pr i ce  R ive r  be tween Mounds  and  Woods ide  (p ta te  V I I -4 ) .

in

to

the rnain slope's

that found i  n

A l te rna te  water  sources  inc lude:

(1 )  We l l s  deve loped  near  t ransverse  fau l t s  and  in  a l luv ia l  f i l l  i n  the  MPA.

(2 )

(3 )

(4 )

U.  S .

Deep we l ls  d r i l l ed  to  fo rmat jons  be low the  Mancos Sha le .

Green Rj  ver  ,  32 mj  I  es south of  the MPA.

Sunnys ide  Mine ,12  mi les  nor th  o f  the  MPA and  poss jb ly  Geneva  Mine  o f

Steel  .

7  .2 .3 .2  Sed imenta t ion  Cont ro l  S t ruc tu res  and  D i  ve rs i  ons

Retenti  on di tches wi th emergency s p' i  1 
' lways 

, i  nterceptor

d i tches ,  re ten t ion  berms,  channe ls  and cu lver ts  have been u t ' i l i zed  as  sed imen-

ta t ion  cont ro l  s t ruc tu res .  The p lanned loca t ion  o f  these s t ruc tu res  are

shown on  P la te  I I I -5 .  The  des iqn  de ta i l s  a re  shown on  P la te  V I I -6 '

The  d ra inage  a reas  w i th  the ' i r  respec t i ve  ac reages  a re  shown on  P la te  I I I -5 .

These were  used fo r  ca lcu la t ing  the  capac i t ies  o f  the  cont ro l  s t ruc tu res .

At  the  base and top  o f  the  Book C l i f f s  in te rceptor  d i tches ,  cu lver ts  and

channels are used to d iver t  the water  away f rom the d isturbed areas.  These

were s ized for  the tota l  f low (a)  by resul ts  obta ined f rom the SCS method

and McMath method.  A curve number of  85 for  the 2S-year Z4-hour storm event

was used
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7 .2  Con t .

The runof f  f rom the  d is tu rbed areas  w i l l  be  co l lec ted  in  re ten t ion  d i tches

wi th  emergency  sp i l lways  and  f i l l  d i t ches .  The  f i l l  d i t ches  w i l l  be  loca ted

a t  the  toe  o f  the  f i l l s  where  runo f f  w i l l  no t  be  co l lec ted  by  re ten t ion  d i t ches .

The runof f  f rom the  f i l l  d i t ches  w i l l  be  passed th rough s t raw f i l te rs .

The re ten t ion  d i tches  and f i l l  d i t ches  were  des igned to  re ta in  the  to ta l  Q fo r

the 1O-year Z4-hour event  us ing a curve number of  95.  The emergency spi l ' lways

were designed to d ischarge the peak f low for  the ?5-year Z4-hour event  wi th a

curve number of  95.

The sediment control structures wil l  be seeded after completion of construction.

The seed mixtures are presented in Table II I-g. However, in these habitat

types, natural ground cover is general ly insuff icient to prevent erosion. There-

fore, r iprap' energy dissipators and other means wil l  also be used for erosion

control .  sediment wil l  be removed from the structures i f  i t  f i l ls to 60 percent

or more of the retention ditch capacity.

A retent ion berm is  proposed to cot lect  the runof f  f rorn the temporary coal

s tockp i le -  I t  i s  shown in  p lan  v iew on  P la tes  I I I -g  and  V I I -6 .  I t

was designed for  the lO-year Z4-hour event  wi th a curve number of  85 to reta in

the  to ta l  Q '  Th is  des ign  was de termined by  topograph ic  cons t ra in ts  and the
prox imi ty  o f  the  temporary  coa l  s tockp i le  to  the  L i t t le  park  l , iash .

7 .2 .4  E f fec ts  o f  M in inq  on  @

There are no perenniar  s t reams on the

water  resources  (seeps  and spr ings)  a re  no t  in

fac i l i t i es  and are  severa l  hundred fee t  ebove
temporary  m in ing  ac t i v i t y  in  L i t i l e  park  wash
f lash  f rood  wate rs  pass ing  th rough  the  a rea .

MPA and  ad jacen t  a reas .  Observed

the  v i c i n i t y  o f  p l a r rned  m ine

the  Sunnys ide  ma in  seam.  The

shou l  d  have  m ' i r r ima l  a f fec t  on
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on dry streams for

not  contemplated.

can be  expec ted .

7 .2  Con t .

Be low the  c l i f f  escarpment ,  access  roads  w i l l  requ i re  cu lve r ts  and  land  f i l l s

wh ' i ch  can.c rea te  cond i t ions  fo r  damage f rom f lash  f loods .  In  genera l  ,  sur face

waters  shou ld  no t  be  a f fec ted  s ign i f i can t ly  by  min ing  ac t iv i t ies .

7 .2 .4 .1 Hydro log ic  Ba lance

There are no perennial streams in the MPA. Impoundment dams

water  usage or  controJ of  f lash f loods and spr ing runof f  are

Minor change in the Hydrologic Balance of  sur face waters

' i n  the

water

P l  a tes

(a )

(b )

( c )

(d )

7.2 .4 .2  Qua l i t y

Qua l i t y  o f  f l ash  f lood  wate rs  and  spr ing  runo f f ,  i f  dhy ,  i s

not  expected to be af fected by mining act iv i ty .

7  .2 .5  M i  t i  ga t i  on  and  Cont ro l  P l  ans

To cont ro l  snow mel t  runof f  and prec ' ip i ta t ion ,  f f id in1y  f lash  f lood ing ,

re ten t ion  d i tcheso berms,  channe ls  and cu lver ts ,  have been incorpora ted  as

cont ro l  s t ruc tu res .

A program fo r  p ro tec t ion  o f  subs jdence in  the  L j t t le  Park  Wash area  is

d iscussed  in  Chap te r  X I I .

7 .2 .6  Sur face  Water  Mon i to r ing  P lans

Collect ion of water samples from observed water occurrences conrnenced

fa l l  o f  1980.  0ngo ing  sampl ing  and measurement  o f  sur face  and a l luv ia l

w i l l  cons ' i  s t ,  on  a  quar te r l y  bas is ,  o f  the  fo l lou r ing  paramete rs .  See

VI -7  and  V I I -2 .

Measurement and sampl ing of  water  at  WMH-19 and WMH-2q.

0bserva t ion  o f  c res t  s ta f f  gages  CSG-1,  2  and 3 .

Sampl ing  and measurement  o f  s i tes  No.  L4  and 16  no ted  above.

Future  repor ts  o f  sur face  water  da ta  w i l l  be  submi t t .ed  on  a  quar te r ly  bas is -
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7 .3 Al lqvr

The westward-facing Book cl i . f fs are rugged and deeply dissected by steep-sided

canyons of intermittent and ephemeral streams. These streams also cut pedi-

ments that slope gently away from the foot of the cliffs toward the Price River.

The South  Lease F{PA covers  a  por t ion  o f  the  Book C l i f f s  (P ' la te  V I - l  ) .  L i t t le

Park  h lash  occup ies  a  ra ther  nar row s t r i ke  va l1ey  above the  c l i f f  and  dra ins

the  upper  MPA,  jo in ing  the  Pr ice  R iver  some n ine  m' i  les  to  the  southeas t .  There

is  no  f lood  p ' la in  o r  s t ream a l luv ium noted  in  the  lower  reaches  o f  L i t t le  Park

Wash.

Be low the  c l i f f s ,  the  MPA is  s j tua ted  on  the  upper  por t ions  o f  ped iment  sur -

faces which have been deeply cut  by st rearns exposing the under ly ing Mancos

Sha le ,  thus  prevent ing  any  re ten t ion  o f  subsur face  water ,  i f  any .

Sta tu to ry  language spec i f i ca l1y  exc luded "up land areas"  f rom cons idera t ion  as

A.1  luv ia l  Va l ' l ey  F loors  [P .1 .  95 -87 ,  S  701  (1 ) ] .  These  a reas  to  be  exc luded

f rom cons idera t ion  may inc lUde the  upper  por t ion  o f  a l luv ia l  fans ,  ped iment

sur faces,  etc.  Areas under la in by bedrock and covered by residual  weathered

mater ia l  and debr is  depos' i  ted by sheetwash and r i l  lwash are a l  so upland

areas .  (6 )

I t  i s  ev ident  f rom the  geo log ic  map (R ' l  a te  V I - l )  t f ra t  the  above-descr ibed

de f in i t i on  o f  "up land  a reas"  i s  app l i cab le  to  the  MPA.

There is  no pr ime farmland in  or  ad jacent  or  downst ream f ror i i  the MPA.

I t  may be  conc luded,  there fore ,  tha t  no  area  jn  the  South  Lease Coa l

Pnoperty Permi t  Area meets the geomorphi  c  cr i  ter i  a for  Al  I  uv i  a l  Va' l  l  ey

F l  oor .
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( t  )

(2)

(6 )

(3  )

(4 )

(5 )

Qua l i t y  o f  Sur face  Water  and F luv ia l
Basi n, Utah ; " Techni qql Publ-Lcqliq!-119. 39-'
Natuia l  Resou

Sumsion ,  C.  T . ,  "se lec ted  Coa l - re la ted  Ground-water  Data ,  Wasatch
Pla teau Book C l i f f s  Area ,  Utahn"  Utah  Hydro ]og ic  Data  Repor t  No '  32 .
U .  S.  Geol  ogi  ca1 Survey 0pen-Fi  I  e Report  79-915 .

t ' Jadde l l ,  K .  M. ,  H .  L .  V ickers ,  Robb in  T .  Up ton ,  and  P .  Kay  Cont ra t to .
Se lec tg !  Hydro iog ic  Data ,  lgg i -27 ;  Wasgtch  P=ta tegy- - . .Bogk  ! l i f f s l  C9a1-
F ie lds  Area ,  U tah .  U tah  Bas ic  Da ta  Re lease  No.  3 l '  U .  5 .  t i eo log lca l
Survey 0pen-Fi le Report  78-121.

"Techn ica l  Iden t i f i ca t ion  and  S tudy  o f  A l luv ia l  Va l1ey  F loors - - -
Gu ide l ines . "  (Dra f t . )  Depar tment  o f  the  In te r io r ,  Of f i ce  o f  Sur face
Min ing  (Rev ised  Augus t  

. |5 ,  . |978 .  
)

(7)  "Proposed Determinat ion of  Water  Rights in the Pr ice River  and Lower
Greeh R iver  Dra inage. "  (Area  Code Nos.  91  and 92 . )  In  the  D is t r i c t
Court  of  the Sevenlh Judic ia]  Dist r ic t  of  the State of  Utah and for
Carbon County.

7 .4 Bl b' l  iggraph.v

"Final  Environmental  Statement,  Development of  Coal  Resources in Centra l
Utah , "  Depar tment  o f  the  In te r io r ,  U .  S .  Geo log jca l  Survey  (1979) .

"Geo' logy of  the S' ingle-Entry Project  at  Sunnyside Coal  t4 ines I  and 2,
Sunnys ide ,  Utah ; "  USBM Repo i t  o f  Inves t iqa t ions  8402,  1979;  by
Barbee J .  Sche ibner .

"Reconnaissance of  Chemical
Sed iment  in  the  Pr ice  R iver
State of Utah, Department of
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7,5 P l  a tes

P la te  V I I - l

P la te  V I I -2

P la te  V I I -3

P la te  VVI -4

P ld te  V I I -4A

Pla te  V I I -5

P la te  V I I -6

Pr ice  R ive r  ,u r rn ,  M ine  P lan  Area

Water  Resources Map

water  Qua l i t y ,  M ine  p lan  Area,  Base l ine  Data  (3 . |  pages)

Reg iona l  Water  Qua l i t y ,  Base l ine  Data
Pr ice  R iver  a t  Woods ide ,  Utah  (22  pages)

Reg iona l  Water  Qua l i t y ,  Base l ine  Data
Green R iver  a t  Green R iver ,  U tah  (36  pages)

Ex is t ing  Water  R igh ts  l ^ l i th in  the  Mine  P lan  Area and V ic in i ty
(g  pase i )

Sedimentat ion Contro l  Structures (Sheets I  and 2)
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KAISER STEEL CORPORATION

SOUTH LEASE COAL PROPERTY
EMERY COUNTY, UTAH

TYPICAL CROSS SECTIONS
LITTLE PARK WASH

( SEE PLATE U.-7 FOR LOCATION )
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K AISER STEEL COR POR ATION

SOUTH LEASE COAL PROPERTY
EMERY COUNTY, UTAH

FEB 2 CI 2004

; . ; .  , ; l  c; i . ,  u;:  L i i l
WATER QUALITY

MINE PLAN
BASELINE

scALE,  l " :2OOO'

DArE :  OCT.,  l98l
PLATE ]ilI-3
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P l a t e  V I I - 3  -  P g .  2  o f  3 l
Ki\r S riR S'r' iEL eORl-'ur,rr 'r ' . l t-.rN

SOUTH LEASE COA],  PROPERTY
WATER RESOURCES BASELINE DATA

P a g e  I

:,y13_%., fr. /4E- s Lt4, :e.:.,r,,vtls E

D a t a  P a r a m e t e r s

I-leyatj
-fo Fo

geologrc Un i t

l^Jater Use L I V Es7'oc/<

Data Source t 6.s,c F r tL D

Discharqe in a l rnt-n

Te o C o  o F

Turbidity NTV

Conductivi  t umhos

Units

ta l  D isso lved  So l ids

T o t a l  S u s p e n d e d  S o l i d s

Acid i tv  as CaCO

A l k a l i n i L y  a s  C a C O s

Ammcnia as NA3-N

Arsenic  as As

Bar ium as Ba

Bicarbonate  as  HCO3

Boron as B

Cad.mium as Cd

a lc t  um ag

Diox ide  as e m 9

Carbonate as COu m

Ch lor iCe as Cl  mq/L

Chroniurr as Cr ( Hex

Chromium as Cr { Tot

CoppeS {s Cu 'ng/r _



L o c a t i o n :

/

t 9

34  o

Jn mg/ L 1 -  o l

. ogD

"  1 3 0

l . o o l

4 3 , 2  o

/ L ,  o Z o

1 .  o o o 2

l . o a l

- 2 1

1 ,  o t

{ .  o o l

I ' , S-o

.  D o l

/ l  ? a o

1 .  o o l

4 L , o o

9 D .  o

. o o F l

1 .  o 1

Prate vI I-3 - Pg. 3 or 3r r.IAr;Ru;ir33l3lr'9oi"i5:,,if 
'loro

M a p  N o .  :  /

E1_UpglgC__e_E F mq,/l

H a r d n e s s  a s  C a C O s  m 9

Hyoroxrde  as  OH mg

I r o n  a s  F e  ( D r s s o l v e

I ron  as  Fe  (To ta1)  m

Lead as  Pb mq/L

Masnesium as Mq ms/ l

Manqanese as  Mn

Mercury as Hg mq/

i cke l  as  N i

a

P O .  -

len ium as Se

S i l i c a  a s  S i O "  ( D i s s o l v e d

S i lver as Acl m

Sodiurn as Na mo /L

Sul fate as SO,"  mg/L

ine as Zn mq/ l

Oi1 and Grease

Note  :

Al luv ium =
Co l ton  Format ion  =
I ' lor th  Horn-Flaqstaf  f

Format ion = NHF



P l a t e  V I I - 3  P g .  4  o f  3 l
X i ' ' i : , J - I t  - > i f : f . L  \ . w l \ l  r . - g r - l  - - v ' . i

SOUl ' } i  LEASE COAL PP.OPEF.TY
II 'ATFF P'ESOURCES BASELINE DATA

. a o  N o .  :  5

L:  t ra t ion:  T /& s-r  / : -  /4E- ,  ' tE -  - /  : ' t  c  w

f ,a ta  ParameLers

i l - e v a t i T) a-orc

Go lo ic  Un

-r.later Use L /vE s7d c /<

Date

Data  Source  z  rYSc F /ELP Dn

Discharge in a 1

Te O C .  O F

Turbid i ty  N

Con-dUc't :LVt ty unho g/ cq

pH Units 8 . 3  0

Tota l  D isso lved  So1 ids

Tota l  Suspende S o l i d s  m

Acid i tv  as CaCO / t

Alka l in i tv  as  CaCO 3 IB

Amrnonia as NA"-N

Arsenic  as As m

Bar iun as Ba

Bicarbonate  as  HCOg

Boron as B

Cadmium as

Calc ium as

Car D iox r e a s z In9

Carbonate  as  COu

Chlor ide as CI

Chromium as Cr

Chromi

Copper



P l a t e  V I I - 3  -  p g .  5  o f  3 t
SOLi . r 'H LLrr5 .c

I .JATER RESOURCES
L U : r !  t , . l r l - r  r . . -  - i ,

BASELINE DATA
L o c a t i o n :

i r l ap  No ,  :

l-l_ugrrge_Cs _ F n

H a r d n e s s  a s  C a C O "  m

rox1cle a s

I ron  as  Fe D r s s o 1re

I ron as Fe Tota

L e a d  a s  p b  m

Magne s ium as Iu

M a n q a n e s e  a s Mn

Mercury as

N i c k e

Ort

e leni urn as S

S i l i c a  a s  S i O Di  s  so lved L Z S . o o

i lver  as A 1

Sod ium as  Na

Su l fa te  as  SO.  n r

Z inc  as  Zn  mc / f

o i1 anE Crease

N o t e :

A1 luv ium =

lJor th Horn-Fl;
Format ion  =

s t a f f
NHF



P la te  V I I - 3  Pg .  6  o f  31
X/ ' I  SUR STEEL CORPOi tA ' f  ION

SOUTH LEASE COAI PROPERTY
T,.JATER RESOURCES BASELINE DATA

P a g e  I

t  ( rcd t ion :  
- i1 /6  S-  ,  E .  /+€- , sE :- 1 Z, -S; //)/'/E

Data  Paramete rs

E-l-e:qe$-plq

G e  o  l o g i  c un i t

i^ iate r  Use /vA ST-aC-t{

Date

Data  Source :  KSC F/&L

Discharqe in a 1

Te o C ,  o F

Turbidity NTV

Conduct iv i  t rrrntros

H tlnits

To ta l  D isso lved  So l ids  m / t

Tota l  Suspended, S o l  i d s

A c i d i t y  a s  C a C O '

Alkal in i tv  as CaCOs

Amrnonia as NA3 -N

Arsenic  as As

Bari-um as Ba

Bicarbonate  as  HCO3 mE

Boron as B

Cadmium as Cd

Calc ium as a m g

Carbon Diox e a s z m 9

Carbonate as COs

Chlor id ,e as Cl

Chrcinium a H e x

Chromi

Copper

Cr

Tot



P l a t e  V I I - 3  -  P g .  7  o f  3 l
SOUTTI  LEASE

T]ATER RTSOURCES
COAL I'P.OI)EFITY

BASELINE DATA

L c c a t i o n :

i l u o r i d e  a s  F  m

i { a r d n e s s  a s  C a C O s  m g

e  a s H m g

I ron  as  Fe

ron as Fe Tota

L e a d  a s  P b  m

I ' laqnes ium as

I ' i a n c a n e s e  a s Mn

Mercury as H

N i c k e l  a s  N i

-N

-P Ort

a s  S e

S i i c a  a s  S i O

lve

S o d i u m  a s  N a  m

S u l f a t e  a s S O o

Z i n c  a s Zn

Oi I  and Grease

N o t e :

A l l u v

l . o r t h  H o r n - F l a g s t J f f

.  t 3

, 8 - 1 L

Disso lved I & o , o

9 / . {

Format ion  =



I

7,37{

c

I /te/at

>ETC FoE D

- 3 o

8{o

8. oo

_s58

+8

< .o t

398- oo

< .  o l

,  DoZ

. aEo

*7a 2

/ L 1 - o o t

bo- aa

7 Z o

l b . 6 o

{  .  o o  I

<.oo t

1  o a l

prate vrr-3 - ps. 8 or 31 
"'.j;f"'i.;1!fi"H1'-#;'-?l 

'ree r
T.IATEF RESOURCES - BASELINE DATA

. , o c a r i o n  z  7 1  / b  ^ t  ,  E - / 4  E . t  S F - -  / z  t  S E  s E
__--

. . a p  N o .  :  A

D a t a  P a r a m e t e r s

E  l e v a t i

affi
Water Use LtyZ.STa-

Date

Data Source. KcC ,E/ELD DETC

Discharge in  qa I , /m in

T e m p .  o C ,  o F

Turbid i ty  NTV

Conductivi ty umhos,/cm

H Units

Tota1 Di  s  so lved Sol id  s  mg/ l=

A c i d i t v  a s  C a C O ^  m q / L

Alka l  in i t y  as  CaCO s  mg/L

Ammonia as NA3-N mq/ l

Arsenic  as As mo, / I

Bar ium as  Ba mq, / I

B icarbonate  as  HCOs m9

Boron as B o3o

Cad.mium as Cd

alc:-um as Ca

Carbon Dioxide as CO; ng

Carbonate as CO.

Chlor ide as C1 mq/ \

Chromium as  Cr  (Hex)  mq l l

Chromium as Cr ( Tot ) mq,/1

CoPPer as Cr *n4_-.



P la te  V I I - 3  -  Pg .  9  o f  3 t
SOU T}I  I ,EASE

I. ]ATER RESOURCES
COAL PROPERTY

BASELTNE DATA

l , o c a t i o n :

: . l ap  No .  :

I-Luorrde--e--I . 17

H y d r o x i d e  a s

ffi

ron as f 'e

Lead as  Pb m

Masnesium as

l i anqanese as Mn

llercury as H

. k

-N rnq/1

-P Ortho m

i l i c a  a s  S i O D i s s o l v e d l z s .a

S o d i u m  a s  N a

Sul  f  a te as SO..

Z i n c  a s  Z n

O i I  a n Grease

I { o t e :

A 1

] lor  th Horn- FI  a
Format ion  =

s t a f f
NHT



P la te  V I I - 3  -  Pg .  t 0  o f  3 t
i i . r .1 SER STEEL COit l [ )P*\ ' i ' ION

SOUTH LEASE COAL PROPERTY
WATER RESOURCES BASELTNE DATA

t  r ; - ;  j  I

^ . - :a t ion :  -7 :  /6  S- , E. /4F g E = -  / 2 ,  s . b < j s E

i , a t a  P a r a m e  t e r s

! i evali

i fater Use / tvEsToa4

Date

Data Source : l ( Fiez- rz DATfr

Di s charqe i-n

Te O C ,  O F

Turbid i tv  NTV

Conduct iv i t umhos

H Uni ts

a l  D i s s o l v e d  S o 1 i d s

T o t a l  S u s p e n d e d  S o l i d s

Acid i ty  as CaCO" m

alkel inity as CaCO 3 rn

Ammonia as NA"-N m

Arsenic  as As

Bar ium as Ba

Bicarbonate as HCOs m9

Boron as B

Cadmium as Cd

Calc ium as Ca

ox e a s

Carbonate as C O t

Chlor ide  as  C l / t

Chroinium as Cr Hex

Chromium as Cr

1 .  p o l

Coppes

Tot



P l  a t e  V I  I - 3  -  p g .  1 ' t  o f  3 l

i ' ^  - . . i ,  s  p - r

SOUT} I  LEASE COAL PROPIRTY
I .JATER RESOURCNS BASELINE DATA

i , o c a t i o n :

l . l a p  N o .  : //o. 9

_],l_.u-g>gf_de _4E F m

i { a r d n e s s  a s  C a C O s  m 9

Hvorox ioe  as

I r o n  a s  F e D i s s o

Iron as Fe Tota

L e a d  a s  P b

I ' iagnesium as

! " langane se as Mn

I' lercury as H

! { i c k e l  a s  N i

tho

e n 1 a s  S e mq/ I

S i l i c a  a s s io Di s  so lved L/9.

Si.Lvef_ sS

Sodium as  l {a  m

Su1 f  a te a s  S O o  m

Z i n c  a s Z n m

O i l  a n d Grease

l i o t e :

- l 1 u L u m  =

H o r n - F l a g s t a f f

o o l

l l o r
Format f  on = NHF



P l a t e  V I I - 3  p g .  1 2  o f  3 l
l i i l  SER -qTEEi ,  COi i IOPuiT ION

SOUTH LEASE COAI,  PROPERTY
I{ATEF RESOURCES BASELINE DATA

I ) au ' e  I

i - : r >  D : r : - = - o r c

i  1 . " " . t

J - e o l o c i c  U n i t

i ' ;ater Lise LTvE-sTry

D a t a  S o u r c e :  t f  S C F  I L L J >  D A T q

D i s c h a r q e  i n q a 1

Te O F  g E r
v t  a

Turbidi ty NT1/'

Con iuc t i v i t urohos

pH Uni ts

T o t a l  D i s s o l v e d  S o l i d s

To ta l  Suscended  So l ids  m

Acid i ty  as  CaCO

Alka l in i t y  as  CaCO,

Ammonia as NA3-N

Arsen ic  as  As  m

Bar i r ;m as Ba

ts i ca rbona ie  as HCO 3

Boron as B

Cadmium as Cd

aicLuJir  as Ca

Carbon D iox i  ce  as

Carbonate as CO,

Ch lo r iCe  as  C l  mq/ l

hronir:ra as Cr (Hax

C_hromiun as Cr ( Tot

.<E=- /9,  - -EE_cW

s94

9 L o

Copper .as C_L-reg/t -_



P l a t e  V I I - 3  -  p g .  l 3  o f  3 t S O U T H  L E A S E
I . ]NTEP.  RISOURCES

COAL I, I-IC F i' RT Y
BASI ]L INE  DATA

L o c a  t  i o n  :

f=j
H ardne; s ;s eeeij;;q/-T

H y c r o x i d e  a s

Tron a s re-lDfs sof ve

Tron -AsF@

Lead as-PU morz l - -

I t lagnes ium as  M

I'ian anese as I \4Jl

I ' lercur

Phosphate  POo -p  Or tbq

P-o-tessium as i( Urgzrl _

_$![ca as Slo D i s s o l v e d L r!'. oo

_9ifirer_e_s_Aq- I

$odi um e,s N a

S u l f a t e a s  S O c

: rnc  as  Zn  mc{ / I  
-

O i  1  and  G iease

N o t e :

- llt"

AL  l uv ium =  _
€-e1+9!- rermat i-
, . ' o r  th  Horn-  F I  a

U.sIe- , /  . o o i  l 1  o o l

Forma 1  16y1 = NHF



P l a t e  V I I - 3  -  p q  t 4  o f  3 l- Y g
i : . ; . I  SER SI 'E IL  CORfOtu 'TTION

S ui iTi{  LEASE COAL PROPEF.TY
I i ' . {TEF RESOURCES BASELTNE DATA

] ) a c e  I

I r a t a  P a r a m e L e r s

E 1e va t i on/pr) 
-12 f 'o

e@
y:ater use UrLsroci f-

Data Source :  KSc BA { .  rc I  FoLD

Discharge  in a1lmin l 1 t

T e m p .  o C ,  o F

Turbidity NTV . L?_

Conduct iv i  t urnhos

pH Uni ts 8 .  oo

To ta l  D isso lved  So l ids I  l r

o ta l  Suspended  So l ids  m

A c i i i t y  a s  C a C O "

Alkal in i - ty  as CaCO: 'tb. 
oo

Ammonia as NA3 -N rng t { . o

Arsenic  as As mg/ i L . o o t o o  I

Bariun as Ba rn

Bicarbonate as I tCOg mg 29 4'

Boron as B | - oo-{

Cadinirin as Cd

a l c 1 u m  a s

Carbonffi 1 . o l

Chlor ide as CI  mq/ I l l L . q a

Chroniun as Cr (Hei

Chroniurn as Cr ( Tot

Z ooo

1 - o t

Carbonate as C

CoPPer as CU-Ug/1__ / . .  o o l



P l a t e  V I I - 3  -  P g . 1 5  o f  3 l

i . ; . r * ) ! , i ' r  -  . 1 .  l - I r  \ - ! . - \ .

SOUTII  LE/ISE COAL PROPE RTY
I. I 'ATER RESOURCES BASELINE DATA

l , o c a t i o n :

i lap  No.  :

_l l_!_ogt de_e_g

H a r d n e s s  a s  C a C O s

H y d r o x l e a s

I ron  as  Fe 1 S  S O

ron as .r'e

Lead as  Pb m

I ' laqnesium as

l , lanqanese as Mn

Mercurv as

cke l  a

r th

en].um e mq,/l

S i l i c a  a s s io (  Di  s  so lved I //. {o

S i l ve r  as

Sodium as Na

Su l fa te  as S O o

Z inc  as  Zn

Oi l  and  Grease

Note  :
A 1  1 u

Horn- Fl- a]'lor
Format ion = NHF



P l a t e  V I I - 3  -  p g .  1 6  o f  3 t
l i i r I S E R  S T I I L  C O R , P O P , - l T I O N

SOUTH LEASE COAL PP.OPEP-TY
I fATER P.ESOURCES BASELINE DATA

P a g e  I

E. ts-E sta:, s t sE,"v,F_

. a p  N o . :  / 3

D a t a  P a r a r n e  t e r  s
/ - 1

l . l e v a t I O T |  { , *  / o f-o

o l o q i c  U n i t

i ta te r  Use

Date

D a t a  S o u r c e : R S C  B A S I I  I J A T A

D i s c h a r q e  i n a I

Te o C ,  o F

Turbi.drtv NTV

Conduct iv i  t umnos cm

H Un i t s

T o t a l  D i s s o l v e d  S o l i d s

rotir suffi

ec id i t y  j r s  CaCO'  mg/L

Alkal  in i  ty as CaCO 3 rTr

Ammonia as NAg-N m

Arsenic  as As

Bar ium as Ba m

Biearbona te  as HCO3 m9

Boron as B

Cadmium as Cd

Calc ium as a m g

arbon Dioxi e a s

Carbonate as C O t

Chlo r ide  as  C l  m

Chromium as Cr H e x

Chronrium a s

+1o, o

5oo, ta

Copper as

Tot

z m 9

3 L .  o



P l a t e  V I I - 3  -  P g .  1 7  o f  3 t
l i i . - i S L P .  5  r L L L  L \ , ' r i , !  \ . / i ' ; r ' l  :  u  . r

SOUTH LEASE COAL PROPERTY
I ' ]ATEP, Rf,SOURCES BASELINE DATI '

i L  u o r i C e A S  F  M

i { a r d n e s s a s C aCO -. ITtg

H v  c  r o x l e a s o H m g

I r o n  a s  I ' e 1 S  S O

ron as Fe ta

L e a d  a s  P b

i iaclnesium as I '1

l. ianqane se as I{.n m

l iercurv as

-N

-P O::

Se len i S e n

S r l i c a a s  S i O Disso lved

S r l v e r  a s  A

S o d i u m  a s  N a

S u l f a t e  a s  S O o

Z i -nc  as Z n m

O i l  a n d  G r e a s e

L o t e :

.i.l- l uvi um =
L .J  J_ r .On  f  Or I l aC  10n  =
l . o r t h  H o r n - F l a g s t a i f

I  D3.

1 ,  o o l

For rna t ion  = NHF



P l a t e  V I I - 3  -  p g .  t g  o f  3 l
K J T I S E R  S T E E L  C O R , P C ) R A T I O N

SOU?H LEASE COAL PROPER?Y
P a g e  I

I {ATER F.ESOURCES BASELINE DATA
:: ;at ion:  7:  /4.  s -  )  7:  / - f -= )  3 €.C, 3 I  s q) s,  E

. ap  No . :  /4 ' l / t t L / f r t1 (  D , tA I t )

D a  t a  P a r a m e  t e : s
_ %

E l e v a t i o n  F T a  
- f e  

P c

9eg-lesr-9._gn t!

i l 'a ter  Use L/vE tToc/{

D a t e

Data  Source : C B ETIC Dlr*

Discharge  in a l

Tqqp.  oC,  oF

turbiditv NTli

Conduct iv i  t umhos

H Units

ta I  D isso lved  So l ids

T o t a l  S u s p e n d e d  S o I i d s

A c i d i t v  a s  C a C O ,

Alka l in i ty  as  CaCOa

Arup.oni a as NA u -t[ m

Arsen ic  as  As

Bar ium as Ba m

BicarbonEte as HCO3 mg

Boron as B

Cad.mium ai Cd

arcLun as Ca

Diox ide  as

Carbonate as-CO;

Chlof  ide as CI mq,/ l

Chromium as Cr (Hex

lbremiffi

/+l/+lr+

t , z 6 0 l t , l 1 o

< .  c o l  1 1 -  . o  t

copper as _-cuing/l_



P la te  V I I - 3  p9 .  19  o f  3 t
S O U T H  L E A S E

HATER RESCURCES
COAL PROP'I ]T: '

-  BASELINE DATA

L o c a t i _ o n :

l i a p  N o .  :

r i d e  a s  F

H a r d n e s s  a s CaCOs mg

r o x L d e  a s

I ron  as  Fe ] . S S O

Iron as Fe

Lead as  Pb m

Itlagnesium as I '{

I " langanese as l,ln o/9 i

I" lercury as

cke N i

- N

- P O tho

K m

len i a s  S e oo5

S i l - i  ca a s  S i O Disso lved

S i  l ver a s A

Sod i um a S  N a 29e. o

S u l f a t e as SO,.  m 6oo @

Z i n c  a s Z n m

Oi l  and  G iease

N o t e :

A l l u v i u m  =

N o r t h  H o r n - F l a

/+ l/+

, o l  |  . 0 3  |

1 .  o o  1  l { - o o l

Format ion =
s t a f f

NHF



P l a t e  V I i - 3  P g .  ? A  o f  3 l
Xi ' IS I ]R STEEL Ct )RPOPJTTION

SOUTH LEASE COAL PROPEF.TY
I^JATEF RESOIJRCES BASELINE DATA

I r a u e  I

T/b s, ,E/ ;8. ,
/T

..ap Nc. : /-, // ', | 3 : sE: z+

D a t a  P a r a m e t e r s

Elsialroulrrl-

G e o l o c i c  U n i t

i . . 'ater Use L tVE,c-a-oc

D a t e

D a t a  S o u r c e :  K S c  t r r E c - D  D G T A

D i s c h a r q e  i n ml-n

Te o C ,  o F

Turbid i ty  NTV

Conduct iv i  t urnho s

H Units

To ta l  D issoLved  So l ids  m

TotaL  Suspended  So l ids

Acid i tv  as  CaCO a rn

A lka l in i t l '  as  CaCOs ing

Amrnonia as NA g -N

Arsen ic  as  As

Bar ium as Ba

Bicarbonate  as  HCO3 r r l

Boron as B

Cad.mium as C

CaLc i .um as

arbon Diox a s

Carbonate  as s m 9 4 P - o

Chlo r ide  as  C l 2 4 , o

Chronium as Cr H e x

hrornium

S f r i t  i  , . 'er.rFt T-e€F fi
tr-rq9t€,

r-r r'f
S R  H  l c L E

5  p [ . r x 6

A L , I {HF

e/// i8l

CoPPer  as  C

Tot

1 , a . { ,  o c l



P l a t e  V I I - 3  -  P g  Z j  o f  3 l S O U T H  L E A S E
I ]ATER RESOURCES

COAL PROP!'TTY

T  o c a t i o n :

i 1  u o r i d e a s  F  m

i { a r d n e s s  a s  C a C O g  m 9 / 1

r lVC rOX]- e  a s '

ron as .b 'e 1  S S O

ron as Fe

L e a d  a s  P b  m

] l a o n e s i u m  a s

! ' lanqanese as M n m

l lercurv as H

N i c k e l  a s  N i  m

- !
d t - - N m

{ , o l

-P Ort

l e n i s  S e m

a s  S i O ( D i s s o l v e d I?s, a

S i  lver a s A

S o d i u m  a s  N a

S u I  f  a t e  a s  S O , .

Z inc  as Z n m

Oi I  and Grease

l r o t e :

l . o r  t h  H o r n -  F l a

j ( -
-T

I

S i l i c a

m =11I
o

1 . . o o t  1 1 .  o c

e 6 . g b l l { D . 0

F o r m a t i o n  =
s  t a f f



P l a t e  V I I - 3  -  p g .  Z Z  o f  3 l
} ( i . I  S E R  S T E E L  C O R P O R A T I O N

SOUTII  LEASE COAL PROPERTY
I. IATER RESOURCES tsASELINE DATA

P a c e  t

eelio" {/gJ>-:/{-=J S E -- /3, 4ta)J

, . : d p  N O .  :  / 6
/b

F-3 /2

D a t a  P a r a m e t e r s
L , o v H
t T E - e .  h n

F t ott ?t?e

E l  eva t i  on

geo log ic  Un i t

I.later Use Lt tZ_€T x_,(

D a t e

Data  Source : 13 ts {r a, DA-T h

Discharqe in a 1 mr_n

Te .  o c ,  o F

Turbid i tv  NTV

Conductivitv uratros cm

H Units

T o t a l  D i s s o l v e d S o I i d s I
ITota l  Suspended, S o l i d s

Acid i tv  as CaCO

Alka l in i ty  as  CaCO3 rTr

Ammonia as NA3-N

Arsenic  as As

Bar ium as Ba

Bicarbonate as HCO' frg

Boron as B

Cadmium as Cd

a lc rum as  Ca

ar.bon D:-oxi mg

Carbonate as C O "

Ch lor ide A S c1 I

Chromium a s H e x m

m

I
Iromium

-<!: -' i9
a::-:. .- <i

F'/'i:rtt '
T-,; PF-

-7, ob-{ 7, at;{

4L.s/t Al, /t/IF'

1il14 B I le /.e/9/

Farl o h2ED

/ _ l / _ l

. {< , (,{

92o etD

7. so a-2+

Z" lo 5e.1

7 , o / 70

/ -  t 1 .  o l

/L 4/b. oa 1{3 zo

/ .  o t /. 16

L o o l l , o o l

/ L . z2-o . bts

(o?- /4 4a6- / a

O O ( o . o44

/ I 1 . o o 1 < . o o l

4 f  -  o o 42.{o

L .  o l

e .4 .0 /d  -bo

/9. tu /4,aa:

L  o o t 1 . o o /

l  - a o l L - a o  t

O(,,9 1 . o o lCopper a

A S

Cr

Tot



P l a t e  V I I - 3  -  P g .  2 3  o f  3 l

. . j . r - - . ; - .  e  - - - . J

SO[,, ,TH Ltr ;SE COIL PkCPi- t1TY
I ,JATER Rf ,SOURCES BASFLINE DATA

= l- r  r .-  .

-  |  l : - \ r 1 - o a s  F  m q / l

S a r i . n e s s ; s  C a C o ,  n g 7

i i v C  r o x r e a s mg

: r o n  a s  F e ] - S S O

I ron  as  Fe t a

L e a , C  a s  P b  m

] l acnes ium as

I ' iancanese as Mn

] lercurv as

- N

- N m

- P  O r t h o

a s  K m

a s  S e

S i l - r e a  a s  S i O D i s s o l v e d

S i  l ver a s A s n

S o d i u n i  a s  N a / L

S u l i a t e  a s  S O "  m

C i . l  a n i  G r e a s e

l . : t e :

' . r : - t h  - ' - ' - . r n - F ' i :

o lO

L t{oo

/r
Zn

1 t 1  : '
:-

I

I

: ' :  
' l

f

fo r i : .a t ion  =
^ ! - € €
- L C l  I I

NHF



l 8

'75.',o
7./3{

C

(

e /rz/a

trAE. D

,3 ds

. g a

7-2o

8 , z o

6 S o

t ,  o

/ L L o t

42o, o

1 , o l

,  ( , ^ o L

.  a ? S -

497, L

. o - l o

1 ! ,  o o l

4 t . L o

)z  mE/  I

1 , 7  0

? o . O

1 . o o l

( , o a l

- O b Z -

P l a t e  V I I - 3  P g .  2 4  o f  3 t Ki i l  StrR S1'EEL CORi 'OF' /1TiON
SOUTH LEASE COAL PROPERTY

I{ATER RESOURCES BASELINE DATA

i 'acre I

T/d 5., E- tSE :Ea--=o.mftE

l a t a  ? a r a n e t e r s

l l l ' a t r o n ( r

' - : e o i o c i c  U n i t

-, ' , 
ater t-se Lt v,g sT6

f,at.e

Pelispurce z KSC RNre DFT

Discharge  in  ga l lm in

T e n p ,  o C ,  o F

TurbiCity NT'\/

Conoucti-vi tv urohos / cm

;rH Units

T o t a l  D i s s o l v e d  S o l i d s  m q / l

Tc ta l  Suspended  So l iCs  me l l

Acidi ty as CaCG 3 rn

Al-kal ini ly e1; CaCO = E9/L

. in'sronia as NAs -N m

Arsenic  as As mg/L

Bar i ' :n  as Ba m

Bi  carbonate  as  HCO s  raq

Boron as B mq/ I

Caonium as Cd mq / l

Calcir:m -s-eE mg

Carbon Dioxide-Es-E6 *g

C a r b o n a t e  a s  C O =

Chlo r iCe  as  C l  mq/L

Qhroaiun as Cr {Hex)  mql f

Chro:: l ium as Cr ( tot)  mq/ l

CoPPer as C



/E

. z o

3 8  o

) t a  n rg l  t 1 , o t

. o b {

t t {

1 ,  o o l

(dr,,Z+

/ L - o t o

{ .  a o o 2

( . ,  o o  I

o 4

1,o r

) r tho mo,/ l o t r

ncl /1 {-,to

/ - ,  o o  I

/ L  t J ,  o

( , o o l

>{o, o

I  +-7

.  a o F

1 . o t

P l a t e  V I I - 3  -  p g .  Z S  o f  3 l

L i . . L - ' : . , i ' .  . j  i : - l , r J  v v . r . i .  ! ? . i - . -  -  r r

SOUTH LEASE COAL PROPE P.TY
} ] /TTER RESOURCES RASFLTNE DATA

l . 1 a p  N o .  : /8

l 1  u o r i d e a s  F

i l a r d n e s s a s  C a C O r mg

o rox 1cle A S mg

l r o n  a s  F e . l -sso ve

I ron as Fe oca mg

Lead as  Pb m

I laqnes ium as M m

ml 4anqanese as Mn

Mercurv as H

l i i cke l  _as  N i

-N

e n I S

S  i l i c as s io D i s s o l v e d )  m

S i  lver a A 1

Sodium A S Na rn I

Su l - fa te c t > SO, .

Z i n c  a s Zn

O i I  a n Gre a se

I'lo te :

- . i l 1uv iun  =

l . o r t h  H o r n - F l a
F o r m a t i o n  =

r t  -

s  t a f f
NHF



P l a t e  V I I - 3  P g .  2 6  o f  3 1
s <- l ,'-11

K A I S E R  S T E E L  C O R P O R A T I O N
SOUTH LEASE COAI,  PROPERTY

P a g e  t

WATER F.ESOURCES BASELTNE D4!4

L o c a t i o n :  a : / 7  S - E- ,t-:-E, < E c- 6t -s ou -E 4)

I t a p  N o . :  E * 7 1

Data  Paramete rs
-  , 4 d ,  T o € ov a t ] . o n ( r  I  l _

Ceoloqic  Uni t

Wate r  Use

Date

Data Source: KSC stc DAl-t4

Discharge in

Te o C ,  o F

Tu i tV NTV

Conduct iv i t urnho s

Uni ts

ta l  D isso lved So l ids

tal Susr:ended S o l i d s  m

c id i ty  as  CaCOs

ALka l in i t v  as  CaCOs

Ammonia as NAg-N m

AiseniC, as As mg/L

Barium as Ba rn

Bicarbonate  as HCO 
" 

mT/L

Boron as B

Cad.mium as Cd

Calc ium as  Ca

rbon Droxr e a s

Carbonate  as  COs rng

Chlo r ide  as  C l  m / L

Ctrromium as Cr H e x

{to. o o

1 . a o l

Chrornium as Tot

z m 9



K A I S E R  S T E E L  C O R P O R A T I O N
SOUTH LEASE COAL PROPERTY

I{ATER RESOURCES BASELINE DAT.F

P a g e  2
P l a t e  V I I - 3
)  s :  7 - ? ?

Pg.  ?7  o f  3 l

Loca t ion  :

M a p  N o . :  h - = t

luo r ide  as  F

Eardness  as  CaCOs m9

rox].cle A S

I ron as Fe Di. s so

ron as Fe t a

Lead as Pb

Magnesium as M

Manqanese as M.tr

l ' lercurv as H

N ick

_ P

as K r l r

en ium as  Se mq/1

S i l i c a  a s  S i O (  D i s s o l v e d

l l ve r  as  A

Sodium as l{a i l

Su l fa te  as  SO. .  m / t

Z inc  as  Zn  mq/1

Oi l  and Grease
N)TE i s,q t4 PLE s H R l E

CcNTrt I1I N, TE
! t t i uD

S r C o n t b  o b o b  a F  i l
lN :fr t-1 Of-

Note :
A l l u v i u m  =

o
N o r t h  H o r n - F I a

4-3r  i  1 - i l

F o r m a t i o n  =
s t a f f

NHF



P l a t e  V I I -  3  P g .  2 8  o f  3 l
r t :  ; 3 1

K A I S E R  S T E E L .  C O R P O R A T I O N
SOUTH LEASE COAL PROPERTY

WATER RESOURCES BASELINE DATA

P a c e  1

L o c a t i o n :  T  / 4  S . / 4 8 .  - S E C .  2 8 , , S u J : E

Map No. : Fo r.l O

Data  Paramete rs
e v a t  i

Geologic Un i t AU- hndro_-f _S

Water  Use t UL-9Toc- t1

Da

Data Source z ,(f{ EFtte DfrTN

Discharqe in a1lmin

I ' emp.  oC,  oF

Turbid i ty  NTV

Conductivi t umho s/cm

Units

To ta l  D isso lved  So l ids

Total Susr:ended S o l  i d s

Acidity as CaCO,

Alkal - in i ty  as CaCOs

Ammonia as NA5-N

ffi

Barium as Ba

Bicarbonate  as  HCOg m

Boron as B

Cadmium as Cd

Calc ium as  Ca

Carbon Dioxi e a s

Carbonate as CO" mg

Ch lo r ide  as  C I / L

Chromium as Cr l lex

Chromium as Cr

Copper

Tot



K A I S E R  S T E E L ,  C O R P O R A T I O N  p : n a  )
Pla te  V I I -3  -  Pg .  29  o f  3 l  sOu"H LEASE coAL pRopERTy -  -Yv  '

x5 . -  13?  
-  

WATER RESOURCES BASEL INE DATA

L o c a t i o n :

M a p  N o .  :

l uq r ide  as  F  mq/ l

Hardness as CaCOs *g71

r o x L d e  a s  o H  m g

I ron  as f f i  m

Iron as Pe 
-(Totery 

mg

Lead as  Pb mq/L

Magnesium as Flq mq/L ,{4 40

Dg'anese as Mn nq,/l

%

l4eni@

c k e l  a s  N i

k

Ni t r i te  as  NO:-h t  mq. / l

PO"  -P  Or tho

a

e l e n i u m  a s  S e  m q / l

si l ica as sioa_lDissotvEa-) rnEA

S;flver as Aq nq /L

Sodium as Na mcr,/ l

S u l f a t e  a s  S O o  m q / l

!_inc as Zn mq/!

Oi1 and Crease

Note  :
l l u v i u m  =

- " r  
u v r r  r u l - t r t c r L l  =

N o r t h  H o r n - F l a c s t a f f

n

3s

2 o 3 o

)n mg/ L 1 . o t

l l o

. t - 7 0

o o ? -

, 6 3 o

( . o o o Z a

1 , a o t

) " - N  m g ,  k 1 -  o l

1 . a  I

l o  o

$s/L Zo.-(o

o3  ( )

7{i

a z B

e, L!o=:a',

7 .  Z o o

o t o

3 . 4 o

t

- l

I

F o r m a t i o n  = NHF



P l a t , e  V I I - 3  -  P g .  3 0  o f  3 l
f  t  -  

7 ' r '

} . A I S E R  S T E E L  C O R P O R A T I O N
SOUTH LEASE COAL PROPERTY

I . IATER Rt rSOURCES BASELINE DATA

P a o e  1

{ qP  h lo . :  Rn  P t . : . h

Data  Paramete rs=----
E levAtj on

Geolog ic Un i t 14fi  trcos sHALE

ir'-ater Use

Date

Data  Source : y s €  z h J < DE1-A

Discharqe  in a l

! e q p .  
o C ,  o F

Turbid i tv  NTV

Conduct i  v i  t urnho s / cm

H {lnits

t a l  D i s s o l v e d  S o l i d s

l e ta l  Suspended So l j_ds

Aqldjly as CacO.

$$elinity as CaCo3

Ammonia as NAs-N

Arsenic  as As

Barium as Ba rn

t s icarbonate  as  HCOg

Boron as B

Cadmium as cd

Calc ium a- a m g

Car D r o x i d e  a s

Carbona te  as  CO"  m

C h l o r i d e  a s  C l

Chromium as Cr i iex

Chromium as  Cr

49 4.t

6 .  t  Q

i  l 2 -

Copper  Es  Cu m

T o t

-  / 7 -  o



P l a t e  V I I - 3  -  P g  3 l  o f  3 l
r  ! i  ? 3 7

X A I S E R  S T E E L  C C I : P C F - r : i T I O N
SOUTH LEASE COAL FROPERTY

I . ]ATER RESCURCNS BASELINE DATA

P a g e  2

L o c a t i o n :

I * lap  No.  ;

F l u o r i d e  a s  F  m

Hardness  as  CaCO s  mg/

e a s

I ron as Fe D r s s o

Iron as Fe Tota

Lead as  Pb m

M a c r n e s i u m  a s  M

n g a n e s e as Mn

I{ercury as

- N

- N m

Ort

e l e n i u m  a s  S e

S i l i c a  a s  S i O D i s s o l v e d

S i l v e r  a s  A

Sodium as  Na

Su l fa te  as  SO"  m

Z inc  as  Zn  m

O i l  a n d  G r e a s e

Note  :
A l l u v i u m  =

N o r t h  H o r n - F l a q s t a f f

I

F o r m a t i o n  = N H F
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K AISER STEEL COR PO R ATION

SOUTH LEASE COAL PROPERTY
EMERY COUNTY, UTAH

REGIONAL WATER QUALITY

PRTCE RTVER AT WOoDSIDE,UTAH

scALE;  l "  :2OOO|

PLATE MI-4
DATE:  OCT. , l98 l



Pla te  V I I -4  Pg .  I  o f  22
GREEN RIVER BAShI

09314500 PRICE RIVER AT VOODSIDE, UT-Continued
---r--.

VATEFQUALTTY RECORDS

PERtoD oF REcoRD.-Dccember 1906 to septembcr t!rr!, Fgslgsey lgjt to current year.

PERIOD OF DATLY RECORO.-

SPECIFIC CONDUCTANCET Februarv l95l to current year.
VATER TEMPERATURES: February tgJl to September 1959, November 196l to September t963, october lg6t to cwrent year.

REMARKs-Unpublishd daily records of specitic conductance obtarncd before water year l96J were irrluded in the determrnarion of ex6emcs tor pcrioo cf
daily record and are avaitable in files of district office.

EXTREMES FOR PERTOD OF DATLY RECORD.-
SPECIFTC CONDUCTANCE: Maximum daily, E,540 micromhos Dec. ll, lg5l; minimum daily, El4 micromhos June t, 1952.
VATER TEMPERATURES: Maximum, fz.ooc July 10, I I, 1954 and Apr. 7, lg77i minimum, oooc on many days during winter period each year.

EXTREMES FON CURRENT YEAR.-
SPECIFTC CONDUCTANCE: lrlaximum daily, 6,090 micromhos Jan 3; minimum daily, t,140 micromhos Apr.2l.
TTATER TEMPERATURES: Maximumr 30.0oc several days during July and Autust; miniinum, 0.0oC on many days during winter period.

I A T E R  O U A L I I Y  D A T A r  I A I G , N  Y T A R  O C I O B E R  I 9 ? 7  T O  s T , P T E I 1 8 E X  I 9 1 6------
S P € -
C t F t C  H A R O -  n r G N E -

s T * t A n -  c o N -  x A R D -  N € s s r  c A L c l u r i  s l r J r . r r  s o D I u H r
F L O r r  r J U C T -  O r v o E N r  N E S S  r \ . O N C A x -  u t s -  O I S -  O I S -

INSIAN-  ANCE Pr  TLTTTER.  DIs .  { | rG/L  dONATE 5ULVED SOLYEO SOLYEO
TrHE rAN€OU5 { r r l cRo-  ATURE SOLVED.  AS { r r6 lL  lnG/L  { r . t r i lL  t } to /L

l c F s l  r r H o S ,  t u N I T s ,  t r r c , r o  c ,  ( { G . / L l  c A c o 3 l  c A c o 3 t  A s  c A ,  A S  r r { r l  A s  N A }D I T E

ocT
? 1 .  o .

NOV
0 6 r o r
1 7 . . .

oEc
0 7 o o r
1 5 . . .

JA'I
1 9 . . .

F E 8
? 1 . . .

ltAR
2 { . r .

IPR
2 t .  e .

x A Y
a 6 r . .

JUL
0 6 o r r

AU6
0 9 r r r

SEP
? 6 o  o  o

ocT
2 l  r  r  o

lt0v
0 6 r o r
1 7 . . .

oEc
0 7 o r e

l 5 o  o  o

Jlr{
1 9 . e .

F€B
2 i o r r

frAR
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0 9 3 1 4 5 0 0  P R I C E  R M R  A T  W O O D S I O E ,  U T - - C o n r i n u e d-
TJATSR-QUALtTY RSCORDS

PSRIOD oF  REcoRD. - -Deces rbe r  1945  to  Sep tember  1949 ,  February  l g i l  ro  cu r renE year .

SPECIF IC  CONDUCTANCE:  February  l 95 t  to  Sepreurber  30 ,  1978 ,  once-da i t y .
I {ATER TEMPEMTURES:  Feb tua ry  195r  to  sep tenb€r  1959 ,  November  l 96 l  co  seprember  1963 ,  gc rcber  1964  ro

Scp tenber  30 ,  1978 ,  once-da i l y .
S E D I H E N T  D A T A :  O c t o b e r  1 9 7 5  t o  c u r r e n t  y e a r ,  D o n c h I y .
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EXTR.SIIES FOR PERIOD OF DAILY RECORD. --
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VATER.QUALITY RECORDS

PERIOD OF RECORD.-Decembcr 1946 to Septembcr 1909, Febrrrary l95l to curent yesr.

PERIOD OF DATLY RECORO.-
SPECtrfC CONDUCTANCE: February l95I to curcnt ye.r.
YATER TEMPERATURES: Febrr.rary t95l to September 1959, November 196l to Scptember 195r, Octob.r 1960 to currcnt ye1r.

REMAR'KS.-Unprblished daily records of specilic conductance obtaincd belore \yater year 1965 rvere lncluded in thc <tctermination of crtr"mcr fof,
pcriod of daily record and are available in files of distrid officc.

EXTREMES FOR PERJOD OF DAILY RECORD.-
SPECIFIC CONDUCTANCE: Maximum daily, E,5e0 micromhos Dec. ll, t95l; minimum daily, tle micromhoe Junc t, t9!2.
VATER TEMPER'ATURES: Maximum, 32.09C July t0, tl, 1954 and July l, L977iminimum, 0.0oC on many dayt during vinter pcriod each year.

EXTREMES FOR CURRENT YEAR.-
SPECtrIC CONDUCTANCE: Maximum daily, 71400 micromhos Juty l; minimum dclily, 11250 mi<romhos July 26.
VATER TEMPERATURES: Maximtrm, 3a0gq Au& 7; minimurn, O.OoC on many days durint sintcr period.
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OttltG.' 
@ UT-{oarirucd

Olr&q|rl rtrcrm{rrlity rccountitr€ lrtrqk strtiqr}

rATgt{uAuTY RECORDS
LoCtflotlaDrlly nmscl oltcccd rt bddgc m u.t Hi3hreyr ,o rnd €, ln to*n ot Grecn Rivcr, o7 n;l (l.l km) ugaucarn tnn t drtr rt tlo*
afiUOD OF RECORD-Aqurr ltAt to crrrtsrr l.ar.
PERK'O OP OAILY R,ECORDS.-

sPEcFtc coNDUcrANcE: octobcr tgtl to carre't ycor, orrc dairy.
TATER TEMPERATRESr Mry lrft to Scgtembcr l9tt, oclobcr reer to cu6cnt year, orrce driln
srsPENDEDsEDtlrEr{T DtscHARcls May l!30 to orrr&rt ycrr, one dairy.

nEilARxsFl''npre0rhcd 4etly cso of rpcciflc ondrrcralcc obtrined bclore vatct yeer 196! wcrc lrrctudcd in thc dctcrmimtlon o( ertrcmcr tot pcriod ofdrlly t:cd rrE rt rvrihbic in tiler of dbrict otficc.

EXTR.EflES FOR, PTRIOD OF DAILY RECORD.-
sPgcmc cohlucTANCB Mrrimum daily, !,2!0 micromhm Dcs I, t9671 rninimum &llyr}55mictumhol Jrne le lg7&IATBn TEIPER'ATUREST ttlarimum, 3o.ooc Aut. 13, l95E; minimum, o.dc on many dryr arrrirq ytntc? Frlod *"h ;;.SEDIilENT coltlcENTRAnoNS Merimum daily meaq eermo myl July ll, lgle minimum daity, 19 ms/L gpr. 30, lt7r.IEDDTENT LoADlh Madmuar deily, !?!0,000 roru tzrirzr,-ooo.oit*l July ll, 1936; rninimun daily, l+tom (49 ronncr) scpq 27, 1956.

EXTREMES FOR CURRENT YEARF
SPECIFIC coNDUcTANc& Maximum d.ith t'rlo micrromho scpt lq minimum deily, lzomicromho tuE 17.
tATEn' TEMPERATUREST Marimumrtl.fc July t7, zt; minimium, o.oec Nov. zf, t; D.. l% Jan zZ
SEDIMEI{T CoNCENTRATIoNS! Medmum daity meaq t 1,600 mg/L Scpt. I t1 minimum deity mcan, 60 mg/L 6161. 2g;teDluEN? LoADsc MrritBr'lrr 6itn 23t oo0 toru (?teroo0'tomcsf uay lll rninimunr dally, !2t tonr (291 tonrcc) ocr. zG
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GREg|I RIVZR BASIN
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GREEN RIVER BASTN

09I.q300 GREEN RTVER AT CREEN RIVER, UT_Continrd

vATER{UALTW RECORDS
LOCATlOtrlFDaity gmplcs collected at brid6c on tJ.S. Highways J0 and 6, in torrn of Grcen River, 0.7 mi (l.l krn) upstroam from gaging rtetiorrPERIOO OF RECORD.-Ar.rtust t92t to cur"cnr ycar.

SPECIFIC CONDUCTANCEI October l94l tocur?eyrt year, oncc daily.

"ATER 
TEMPERATURES: May I9g9 to scptember tsis,octobcr t96r to currcnt year, once rb1y.sr,rspENDEDsEDrMENT DrscHARcE:-May t rro - 

""-.ii r*, once daity.
REilARxg-unnrsllrhcd.t:t*,trf 

,",,tjt"Ttjl"r.:f"T,.nce 
obtai'ed belae watar vear re6i w.,c irrcruded in thc dererminatron ot cxtrcvner tor period of

a

sPEctFlc coNDUcrANCEr Maximum dailn 3r2J0 micromhos Dec. l, rg6Timinimum &ily1 z|Srnicrornhoi Junc 3o, rg't .YATER TEMPERATREIi (watcr vears te*e-!e, le6!-r6): Maximum, !'.r"; ^* i;;;;';;;;:;"tL on many days during vintcr periodcr,c{r ycar.
SEDIMENT CONCENTRATION$ Max-rmum daily mearr,65'000 mg/L-Juty lt, r936i minimum dairy, 19 mg/L scpt. 30r lgohSEDIMENT LOADS: Maximum daily' l,lJQ,@o to"s(2,01;J;0 toones) riy ri, l9%; mrnimum daily, 14 tons (f9 roryrer) spt, 27, l9J6exTREuES FoR CURRENT YEAR.- 

rerrrcr' *Pt' zt' rut

sPEcFtc CONDUCTANCE: Maximum daily, lr2f0 micromhos Dec. !0, u; minimurn t".iry, inraicromhor Jut 20rzl?ATER TEMPERATURES: Maximum, 2t.0t ;*: t;;;lum, o.ooc many days &ring Dec., Jen.o FcbsEuMEil? cot{cENTRATIoNS: Maximum daily-mean, e,,eiso ngttt'rov. ta; mini.r. u.uy mcanl 6! mg/L oct. mr 2r.SEDIMENT LoADS: Maximum d"itv, z$,000 tons (2u,006-i""*il 
"", 

lor-,nir,i,i",i'otrr, 340 rons (!rt tornes) oct zo

DAIE

t l rER cuAL l lY  DArAr  ra tE f i  YEAR

SPE-
C I F I C

slRElr- colt-
FLO! r  OUCT:

lxslAr{- l!g_e pH TEFpEF_.I I I IE  ?ANEOUS rx tCRO-  AIURE
tcFst  Hhos,  tu i f t t s f  rDE6 c f
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e3
a+ 9.0
25 9.0

ec 990
2t 9E0
e8 t0t0
2e 9aO
30 9a0
lt 930

xEril

960
920

9a0
950
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GNEEI| RII'ER BASIN

09315000 cRl8tt RIVSn Af GnAEil RrvER, trt-tontlnued

IEXPERTIWET IITER t0f,O. Cf I rltER yE^n OCIOBEF lgts I0 SEpfEnBep l9t9
O;|CE-OAlLt

o 0
. 0
o 0
r O
o 0
. 0

. 5

DAY

I
2
I
a
3

6
t

. t
9

l 0

l l
l a
l !
l .
l 5

l 6
l 7
I t
l 9
a0

. a t
22
?r
aa
23

e6
2l
et
29
30
r l

xElf{

r0a
8 t 0
756
r56
6+E

t?9
756
756
te3
t56

9 1 8
63?
€6r
831
86a

8 1 0
891
03 t

450
250
450
450
450

250
e50
450
?50
250

450
450
?50
450
?50

?50
450
450
?50
e50
?50

400
230
260
e30
I t0

80
t5
?5
?0
65

l l 0
190
l ? 0
90
65

orv

I
2
3
a
3

6
f
t
I

l 0

l l
l a
l 3
l r
l 3

e l
22
e3
2.
a5

a6
2l
ae
2a
30
3t

totrl

- -  l l o o
l ! . 0 '
l ! o 0  1 3 . 0
l l e 0  l 2 r 0
1 7 . 0

l ? r 0  l ? . 0
- - '  I  l o 0

t 7 r 0  t l r o
1 6 1 0  l l o 0
l i . 0  9 o 0

I t  o 0
l ? . 0  5 r 0
l O . 0  1 r 0
I t . 5  f o O
l 9 r 5  l r 0

lCr l  - - -
o - -  i rO

I t r 0  t l r O
--- r lr0

l 3 o S  t o O

a '  3 r 0
1 3 . 3  3 . 0
1 3 . 5  t o g
l 3 o 0  ? . 0
I t r 0  2 . 5

I t . t  2 o 0
t l . 0 '  2 r 0
l l o e  - - -
l 2 r 0  ? r 0
I  1 . 0  2 o 0
t ? . 0

l 5 o 0  6 1 0

t 370
l9a0
I  9e0
l 7 l 0
I  180

t50 895
130 9?3
tes  9 l s
l?0 668
I t o  1 . 2

1 0 0  6 1 0
85 .75
8 0  . 1 3
t0 36t
15 387

aa3
a6a
+62
391
340

59.
I 1 0 0
909
a86
3.7

180 93t
a lo  t?eo
300 a9?0
223 15.0
130 r55
100 613

--- ee36t

o 0  r 0
r 0  . 0
o 0  l o 0
r 0  ? r 0
. 0  ? . 0

a0 '---
r 0  ? . 0

1 . 0  ? r 0
2 . 0  l r 0
1 . 0  ? . 0

t . O  2 r 0
t o  ? . 0
. 0  5 r 0
e 0  2 . 0
. 0  2 r 0

r 0  l o 0
r 0  1 . 0
r 0  r S
.0 --.
a0 ---
.0 ---

. 0  l r 0

2 r 0  9 r 0
? r 5  8 . 0
2 r 0  .  ? o 0
I  r 0  9 o 0
l r 0  9 . 0

1 . 0  l ? . 0
? r 0  l l r 5
? r 0  l 3 o 0
? . 0  l ? r 0
- - -  l 0 r 0

2 o 0  l 0 o 0
? e 0  l 0 r 0
5r5  - - -
6 1 0  1 2 . 0
t l o 0  1 3 . 0

3 o 5  1 3 . 5
9 r 0  1 6 1 0
l o 0  l t l r 0
1 r 0  1 5 . 9
3 o 5  t 5 . 0

3 e 0  t { r 0
5 r 0  l l r 5
3 r 0  t a r 5
0 . 0  l 3 r 0
8 o 5

l 0  o 5
E o 5  l 5 r 0
9 r 5  1 5 . 0
t . 0  l 7 r 0
9 . 0  l ? . 0
8 o 0

1 r S  l 2 r 5

1 5 . 0  l t . 0
l ! . 0  1 7 . 0
l 5 r 0  l E . 0

l 9 r  0
l 0 o 0  ? 0 r 0

l 6 o 0
1 3 . 5  ? 0 . 0

l l . 0  ? 0 . 0
l ? r 0  ? 0 r 0

t ? r 0  ? l  r 0
1 3 . 0  ? l  r 0
1 1 . 0  ? l o 0
1 5 . 0  2 2 : 0
1 8 . 0

l 9 r 0  - - -
2 0 . 5 - - .
? 1 . 0  - - -
? l r 0 - - -
1 9 . 5  - - -

22.0'33
1 9 . 0
1 9 . 0

1 9 . 0
1 9 . 5
l E . 0
t 7 o 0
l ? r 0

.rutl

FEERUARV

OEG

? r 0
? . 0
? . 0
2 . 0
l o 5

l r 0
. 0

. 0
r 0

r 0
r 0
. f
. 0
r 0

r 0
r 0
. 0
. 0
o 0

r 0
. 0
r O
o 0
r 0

JAr{

r 0
r 0
. 0
. 0
o 0

. 0
r 0
. 0
. 0
r 0

Fg8

r 0
. 0
e 0
o 0
. 0

r 0
r 0
r 0
r 0
. e

XAY

e5.0
- -o  a f .o  ?1 .0

?.to 0

? 6 1 0  2 1 . 0

e?.0 22.0
?5 .0'  ?6 .0  e5 .0

? - -  e6 .0  a5 .0
e6 .0  ?o .0

- - -  a5 .0  e2 .0
- - -  e3 .0

2 { . 0  e l . o
a a . 0  l 9 . O
? 1 . 0  l g . 0

- - -  ?0 r0
- - -  ea .o  19 .0

e 0 . 0
- - -  ?0 .0

' - -  22c0  20 .0

---  - - -  22.0 al .o
22.5

- - -  23 .0  e0 .0
? 5 o 5  2 3 . 0  l E . 0

2 ? . o

- - -  ?2 .0  l g .0
? { . 0  ? 0 . 0

- - -  ? 2 . 0  e l . 0
3 1 . 0  l d . 0

- - -  - - -  ? l .O  16 .0
- - -  a l . o

1 7 . 0  l l o 5  ? 5 r 5  e 3 . 5  ? 1 . 0

SUSP€NOEO.SEOTXET{Ir ,T^I€R VEAR OCIOE€fI  I97E TO SEPTEXEER I9?9

xcAll rErI rEllr rElil HEtlt x€Ar{COlrGEil' COXCEil- COhGEX- CorrcEit- COilCEil- COilCEN-tnAl lo l l  LoADS tRArtOi l  LOAOS r , r r t to i l  LoADS 'RAttor{  LOADS THAItON LOADS TRATION LOADSlf to/Lt  t l lo ly t  t r6/L l  (T/oAyt  t f {6/L l  i i lo lvr  tHo/Lt  t r loav,  ( f tc l | . ,  ( t /0Ayr 0t6/Lt  ( r /oayr

OC'OTER

l 6
l 7
l 8
l 9
20

XOYEXEEF

100  661
?50 l?50

3200  24900
5050  .3 .00
.100  3 .300

t000 8a60
350 2{+0
?00  l?eg
I  0 0  6 1 6
90 539

l?00  1a900
6250 70900
5000  .5000
1300  s680
500 3se0

300  a3 .0
400  1550
e 0 0  l 8 t  0
300 a9E0
350 3580

300 a960
4 0 0  l 8 l 0
1 5 0  l l 3 0
t 5 0  I  1 3 0
e00  l9e0

230 2540
3 0 0  3 1 0 0
300 2920
300 a5e0
300 e5.0---
--- ?9aa36

OECEXSER

300 ?830
3 0 0  3 0 1 0
300  a860
3 0 0  3 0 t 0
300  a?60

300  2800
300 2630
3 0 0  a l 9 0
3 0 0  l . t o
300  1350

l {50
1980
2?30
?100
2230

ae30
a l 6 0
4230
ea50
a  1 6 0

1090
1620
1550
l6e0
1690

1550
l+90
l6?0
1890
I  ?60
t690

6++60

JANUARY

400  ta .0
4 0 0  I  l J o
e00  1350
?00 l+ot j
400  1570

?0a  t6e0
4 0 0  l 5 l 0
? 0 0  1 . 0 0
4 0 0  l + 0 0
? 0 0  t + 0 0

4 0 0  l s l o
400  l6a0
4 0 0  1 7 3 0
e 0 0  l s 7 0
2A0 1730

e00  l8a0
? 0 0  l 8 r 0
2 0 0  2 0 0 0
400  l9 r0
400  l7E0

200  16?0
e00  1090
400  I  t 80
400  l6 t0
400  18 .0

e00  16 .0
400  l5 t0
eoo  l57o
4 0 0  l 5 r 0
? 0 0  1 . 0 0
200  1350

a9730

1 0 0
1 0 0
t 0 0
1 0 0
1 0 0

1 0 0
1 0 0
1 0 0
1 0 0
1 0 0

100  ?83
1 0 0  0 t 0
100  864
1 0 0  9 1 0
1 0 0  0 9 1

1.00 a3?
1 0 0  E 3 ?
1 0 0  6 t 0
1 0 0  8 1 0
r 0 0  E 3 7

rllRcH

100  Ee l
1 0 0  9 0 5
1 0 0  9 1 6
100  E37
100 66a

1 0 0  9 1 8
t 0 0  9 4 5
100  9+5
1 0 0  9 1 6
t 5 0  1 3 0 0

)E7 4590
8 0 0  8 a l 0
950  t2 r00

l 0 5 o  1 . 7 0 0
1 8 0 0  e e l 0 0

1 6 5 0  1 8 t 0 0
9 0 0  1 0 3 0 0

l l 0 0  t 3 6 0 0
1 3 0 0  1 s 3 0 0
1350  20e00

1 6 5 0  3 1 0 0 0
a.50 55900
2950  72?00
29a0 ?0900
4800  6 l+00

2000  38700
1350  e3600
I  1 0 0  I  t 7 0 0
la00  e5500
950  31s00

le50 +.e00

6?9301

1 0 0
1 0 0
1 0 0
1 0 0
1 0 0

1 0 0
1 0 0

:::

?efof.
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16t cREEN RIvER BAstN

C9r15000 GREEN RIVER AT GREEN R|VER, UT-Contiruod

V'.TER{UALITY RECOROS '

LOCAflON.-Daily samflcr collcctcd at btiQc on U.S Highvays 5{, ard 6, in toyn ot Grcen River, ol mi (t.l km) rpotream lrom tagq rtation"

PEruq) OF RECORD.-Artre* 1928 to curent yGar.

PERIOD OF DATLY RECORD.-
SPECIFIC CONDUCTANCE: Octobrcr t94l to c-trrrcnt year.
YATER TEMPERATURES: May t9e9 to Septcmtcr 195% Octobcr t96i to curent yrar.
SUSPENDED-SEDIMENT DISCHARGE: May t9!0 ro currenr ycar.

REMARKS'-UnpuHistrd daily rcc'ords of sPccific condrrtanct obtaircd belac satcr year 1965 wcrc included in thc dctcrminatio of €rtrcmcr tor Friod otatly neoord utd are avriiable in liles of district oftice,

EXTREI'IES FOR PERIOD OF DAILY RECORD.-
SPECFTC CONDUCTANCE: Maximum daily, !1250 micromhos Dec. L 19672 minimum drlilyr275 micromhos Junc t0, 197t.
UATER TEMPERATURES (water yearu 1949-59, l96r76h Maximum, 30.0oc Aug. l!1 l95i; minimurn, o.ooc on many dEyr dr$int winter period

edr ycar.
SEDIMENT CO$ICENTRATIONS: Maximum daily meanr 66,000 mg/L July ll, 1935; minimum daity, 19 mg/L Scpt. tO, t974.

. SEDIMENT LOADSs Marimwn daity, 2r2!01dXl tohs (A,023,0fi) tonncs) Juty I l; 1935; minimum daily, jt tons (e9 tonncs) Sept. 27, 1956

HXTREUES FOR, CURRENT YEAR.-
SPECIFIC CONDUCTANCE: Maximum daily, l,?0 micromhc Oct. 7; minimum &ily, Z55 micromhor June 10.

"ATEI 
TEUPERATURES: Maximum, Z9.0oC Aug. S, t minimum, {LOoC several days during Dcc., Jan

SEDIMENT COi{CENTRAflOf,I$ Maximwn daily mcan, t3,e00 mg/L Oct. 7; minimum daily mcan" 15 mglLFeb 23.
SEDIMENT LoADS: Marimum daily, 2!jr@0 tons (2l3rom tonnci) May z0; minimum daily, lt4 tons (16z tonrcs) FcLr 23.

naTER-QUAITTY DATA, nArER IEAR OeTOBER 19?7 !O SEPTET.TBER 1978

sP€- coL I -  StRf p:.'  c  tF  tc  Fop l t r  rococc  I  Hr r {D-s lREl r -  co i l -  FECALT FEcaL.  xAeD-  NEssrFLot r  Oucr -  o rvGEl r r  0c?  xF AGA* HEss NoNClc-lNSl r i l -  
l l gq  

pF T€ | |pER-  OIS-  u r -HF rCoLS.  r f {G/L  Bo i r rTFl l x E  l l i l E o u s  . f x l c R o -  r T u e E  s o l v € o  t c o L s . /  p E R  . s  r H G / , -l c F s l  H H o s l  ( u t t t s ,  ( D E 6  c t  t x o / L t  t 0 0  r . L ,  l o o - x l t  c r c o l r  c a c o i f

tr legulte based on colony csurt outaide the

l a . S -  8 . 9  1 7 0  ? 3 0  3 ? 0

? o 0  l 0 r t  5 ? o  x 5 6 0 0  3 5 0

3 r 0  l a . e  a  l t O  3 5 0

. 0  l ? . 6  r l 7  l t )  3 3 0

t . 9  l 3 . E  <  I  9 e  3 5 0

1 0 . 5  9 . 6  x 3  S J o  3 S O

l { r 0  e . 8  x l +  2 { O  ? 3 0

. 1 5 . 5  8 . {  1 6 0  . 0 0  l 3 O

2 2 t 0  ? . 0  I  3 0

? 8 . 5  7 . 0  5 ?  K 5 9 0  2 5 0

1 9 . 5  8 . 3  r t 8 0  8 5 0  3 3 0

acceptablc ranlte (non-ideal colony corlnt) .

1 . 3 0  l 8 o 0

l53o  l9 .o

t 5 3 0  1 7 6 0

1600 22eo

15 .5  t860

1 .00  ?780

1500  ?080

1 5 3 0  I  l 8 0 o

1 8 3 0  I  1 5 0 0

1900  2?10

15.0 a860

950

980

930

8 9 0

960

I  0 7 0

6?O

3 0 0

350

6 3 0

9 5 0

8 . 5

t r t

8 o 5

6 r a

8 o t

8 r l

8 .  t

? r 9

8 . 0

8 r {

8 . 2

1 0 0

1 2 0

1 4 0

l a 0

1 5 0

1 . 0

5 .

0

3 a

l l 0

l ^ 0
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GNSEI RIVEN BTSTN

09315000 GREEtr RrvER AT GREnt nwER, tll--Contlnucd
IT'EF OUTLI 'Y DII I r  I IT€R VErF OC,OBEP T9?I TO SEPTEXBER I97E

r{r6il€_
CALCIUta  StUt t r  SOOIUIT

D t s -  o I S -  O I S -
SOLYED SOLVEO SOLYEO
l|.O/L lnO/L lxO/L
rs cA, rs Hct rs i lA,

soolur poTrs-
AD- Stul t r  BlGrp-

SORP- OtS- BOir lE
r lo i t  soLvED trG/L

xr l l o (.16ll ls
rs x l  Hco3t

SULFITE :Ih8;
c^F-  o ts -  Dts -

BONTIE SOLV€D SOLYEO
lAg/L (frcl l  rrG/L

A S  C o 3 t  r s  s o . t  l s  c L D

73

8 l

t7

?6

79

l l

5.

33

33

59

t9

3r g8

36  100

30 It

33 83

1 6 . 9 6

3e lao

a. 5e

l?  ?3

lz  ? .

25 62

33 9?

2 . 1

'  ? . 3

2 . 3

? .0 .

2 . 0

2 . 0

1 . 3

o 9

. 9

l . ?

? . 1

3 r  I

? r 9

? r 3

? . 1

3 r 5

? C ?

l r 0

l r 6

? . Q

3ot t

?.0

? f0

.  ?50

4.0

?.0

e 5 0 .

e?0

190

13  2 ro

6  3 l o
' 5 3 1 0

3 ?50

2 260

. 3 3 5 0

0  1 6 0

0 6 9

-- A0

e l 0

3e0

36

35

36

. 3 6

3a

3E

l 6

7 r l

8 r ?

e3

36

FLUO_
R I O E r

D I S :
SOLYEO
t t  o /L

o l r E  A S  F r

OCT
? 0 . . .  r l

TOY
l l o r o  r l

D€C
l 2 r . e  r r |

Jrta
1 6 . . .  r 3

F€9
? 1 . . r  . 3

TIH
? 1 . . .  r 4

IPR
l O r . .  . 3

xlY
? 3 . . .  o 2

.n t
0 6 r  o e  . ?

ru6
0 9 o o r  . 3

SEP
? O r o r  . . 1

SOLIDST SUL tOSr
S lL lCr r  PESIOUE SUr  9p

9 l s -  r l  1 6 0  C 0 l t S l t -
: l lvED D€6. c tuErf l i r
l I6 /L  DIS-  0 tS-
^tg soLvEo soLvEo
sloe,  tHG/Lt  r rG/Lt

5 . t f  6 3 0  6 a I

6 r ?  ? o l  ? l  I

6 .5  6A0 693

? o 9  6 1 9  6 1 0

6r {  6+0 6?3

6 1 8  ? g c  ? 6 1

9 r 0  r l  I  . ? ?

9.9 zt? ?+8
8.3 ? le  ??6
5o6 a59 a72

5.6 6t: a7?

S O L I O S T  S O L I D S T
O I S -  9 t S -

solvEo solvto
(toi ls rrots
PER P€E

lC-F l t  DAVt

e86  3060

o95 t6t0

.9a 3a30

.8a  3810

. t l  3 a l 0

I  r  0!  56t0

?56 7E60

.2 j  6 t50

.30  67?0

.6? ?t€0

o93 52lA

i l l  tpO_
.xl IRO- 6El{ r l rr-

GENr r0i l IA r t{ t  tpo-
ilOz.|{O3 ORGlriltC 6€rrr

IOTAL TOIAL TOTAL
txG/L tltc/L iltc/L
rs l | ,  ^s r| t  AS r{t

o03 - -

r t6  - -

r 1 3

r3t}

r 39 r3t l  .  ?3

. 5 1  1 . 3  l . t

o ? l  1 . 8  a r 5

.59

. l t  r 5 5  r ? 3

. 0 3  . 3 b  . a l

r 3 g  ? . 1  ? ) 5
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GNEEN RIVBR BASIN

09315000 cnEEil nfvBn AT GREET{ RItfER, r,IF._Contlnued
'  r l tEn  ourL l tv  0ATl r  rA tE,F  vErR oc lo tEP l9?? ro  sEp lExBER te t6

pHos- Jiff;,
Pf{ORUS r Dl S-
lotrL soLvED
$lgtL 0tG/L

D A I E  l s  p t  r s  p i

p E R t _
Pt iYToN PER I-

! l l 8o ! :  B tc rass  PHYToN
oRGt { t c  T0 tAL  B toH lss

I9I |L DRY rs l t
! !6{L retGnr rFtGHrAS c,  G/so x G/So rr

CIILOR-8
Ptp t -
PHvION SEOt-

Ct{ROftO- rENf r
GQAPHtC SUS-
FLUOFOX PENDfD
lf{otnz, tAGtL'

CItLOR-r
P E R ' -
PhvTOr{

CHF0UO-
6R^PH T C
FLUoaox
(xc/Fet

.360

. 0 0 0

sEo.
st,sP.

S I E Y E
o l r . | o

C  F T N E P
THATI

.06? | | r

. 1 7

. 3 0

. 0 9

r  l 0

. 0 3

r l l4

. 9 5

l . l

. 3 6

. 0 5

. 5 8

. 0 0

. 0 ?

. 0 0

. 0 ?

. 0 1

. 0 2

. 0 1

. 0 ?

. 0 !

. 0 1

. 0 e

:'
9 . {

{ r B

5 . 9

8 . 3

r 39tt

. a l ?

. 3 1 s

.?36

99

99

9 l

9 7

99

79

5 l

9.

99

t 3 0

30

975

? 3

99e

3a

I t

l t

o 0 0 0  7 e ?

1 3 8

r  0 0 0

6 0 9

l '600

orte

ocr
20. . .o

.rlX
l 5 r .  r

tPn
"  t t r . .
ru9

0 9 . r r

l . 3 o ? 1 l o a _ _ r 0 s o . o l o

1600  ?  1  I  1  l o  o  I  o  t 3l s o o t g ? o z o o 6 3 9

l e o o z 2 3 2 l o o 2 o t l

rRsExrc .i8lll"
.  rRsErrtc Dts: ; ; ; ; ;_TOrrL soLvEO enri iertxs rue/a iuaui-.  iG;i-rs rs, rs rsr. i i - ior

^ LEAOr
IROlf r tOIrL
DIS- lEGov-

SOLVEO Eh^8LE
lu6/t ruG/L
13 F€,  ls  Pg,

Cr{pO-
l l lUr | r  C t rpo-  COgrLTr  COppFRrcrDrrluts rorrr- ! !yxr- 

- i ; ; ; i  
coB^L r, rorr l  copp€cro ls-  pecot -  ors- -  #c ; ;_  _Dts-  REcor_ ots_soLyEc ERTBLE solv€o r ir i ie s*Iq9 ERTRLE snlyto(uG/L ruc.rt- !gc4 iG;i- l!6{L ;d;;i- ru6/Lrs  cof  rs  cR,  as cR,  r i - t6r  As co,  rs  cu,  rs  cut

t P o r r
l o t t L
t lECOv-
EgTNLE
IU6/L
^ s  F E t

?  + l o o

2  l c o o

+  ? t  0 0 0

2  t a o o

r|l{6r-
flESEr ilrttGr_ xEeCUtyLEIDr ?ot l l  n! : i '  lo ; i i '  ,E.cu",  SELE-o ts -  PEcou_  

_g ra_  # ; ; ;_  o ts_  N IU{ .soLv€D ER^BLE tgil lo i l ;; i ; soLvED ,or^Lruo/L ruG/L lg6/L- iG;i- (u6lL ruo/L^s PB, .s rfNt ls i l i , i i-Hir rs Hol rs sE,

SEt€-  Z I {Cr
t{_lui l f  tO?rL tt l r tCr

0 l S -  Q E C O V -  D t S -
soLv€0 EF!8LE soLvED
!9C/.1 (uG/L ruc/Lrs sEt. rs z}{f  rs zNt

0rtc

oct
? 0 o r r

JAT
l 6 r  o  r

rPR
l ! . . o

ruo
0 9 . . .

eo  l oo  l a  l oo  a  ro  . o  s  so  l ol o s 2 s o l o r o r o z z 3 0 z o
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HePra_ i[i#-
€:9 l l I ,  cHLQxr  Epoi iDE Ltxs lqsToT^L ror {L  ToTra 
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(u6 l l r  (uo/Lr  (uGlLr  rudTi r

D I -
E L D P I X
I O I A L
( U 6 / L '

r{D TO ilO ilO {D ilD ND
^lC ilO ilO XO xO ilO r{o
NO ilD ,{o xD fto ilo r|o
t{D ND ilO ilo hD ,,to 1.,o
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iloY
l . l r r o  N D

rl|r
? 1 . . .  t { D
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?J.  t .  l l 0

ru6
0 9 r . .  N D

O l -  L r L t -
P C B  r  A Z I h O N T  T n t O l .

IOt rL  IOI IL  tc r rL
(  UG/L ,  lU9 lL t  (  t rG/L  t

t {OY l l rT l
I  530

.60

0 o B
0 r 8
1 . 5
? . 0
? . 0

I IFTHYL
PARA:  PAiA-
l H l O t { r  l x t r O N r  ? r t - O r  S t L V E I T
lo t rL  Tor rL  TOTIL  rbT lL
(u6 /L I  ( t  G/L I  ruG/L t  tuG/L t

?r t l r5 - l
'OTrL
lu6/Lt

iro ilo to

ilo flo ND

ND r,fo NO ilO ilO

NO lro ilo ilo fvo

NO r{0 ilD ifo ND

NO ilD xo ,{t) it{,

rLDF lt l  r
T O I A L

I H  B O T -
TOx H l -

T I X E  T E P T T L
o^tE r uc/r(o,

r|0v
' 1 4 . . .  I S J O  i l O

I I Y

? 6 . . .  I  5 3 0  i l O

CHLOx-
DINEr  gODr  00Er

_  ro l l !  lo l rL  roT/ tL
I t {  BOI -  l r t  BOf -  I i l  SOT-
TOx nA- forr raA- TOr. Ht-

T E R I A L  T E F I ^ L  T E R I I L(U6 l l ( { i ,  t r r6 lx6 t  tU6/x6 ,

o l -
DDlo  ELORI t { r  ENoRt t { r

_ totaL lot/ tL tot lL
I r {  80T-  tN  doT-  lN  80T-
f0r rA- ?Otr rA- TOrf xl-

T E O I T L  I E R T A L  T E l t I ^ L
I t '6 / t (6 t  tu6 / ro t  (uo l rc t

J U L  6 r 7 8
I  E 3 0

690

0 r 9
0 o 9
1 . 3
1 . 6
t . 6

D

CELLS PER- CELLS pER-
tnL cEilr  . /nL cEx?

Nc ,{o No ilo NO NO

ND ilD a,to ilO NO ilO

H€PTA- {gPTA-
CHLOrtr  CITLOR Ll f tOtNF

_  ToTrL  gPor  toE  ?J i ; f -
IN  BoT-  rOT.  I i  , , i - ; ; ; -
l ox  rA -  BoTroH iu " - i i -

T€p IaL  ha lL .  TEn t i ro r tE  (uG/ r (G '  ruc / i ; ;  , i ; ; ; ; ;
l.lOY

_- !1 . . .  r {D  i lD  x f )r t v
?8. o. t{O ilD ND
ND t{aterial apeciflcally analyzed

? O I A .
P X € N E r  ? r r l - O r  Z r 4 r S - l  S I L V E X T

-  toTaL ro?!L roTaL io i ; l '
lN 8Ol-  l r . t  BOT- I r {  BOi_ l , r - ;O;-
Tox rfa- -lorl rr{A- Tor }rt_ to{ i i_
J lR t fL  rEe tAL  TERIAL  rERt iL(uc/ l (G, (ucl f (6r  (uclx6t  ,u6r ia;

ND No ilo ||o

ND --

for but not detected.
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o tvE t  s lTYr  o l y l s lo i l
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oR6^ilt stl
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lxL CErff . 

laL
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1 . 0 0

7 .0

0 o {
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0 r t l
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HAY ?3r70
1530

I 300

0 e ?
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3
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a --

1501 65

t ? 0 r
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l : 3 0  l { 0 0

tI!--Continued

lo  au3us f  t v t . t

i r A Y  ? 3 r ? 8  J U L  A r T B  I I G  g o 7 g
1 5 3 0  l H 3 0  l 9 O 0

CELLS
/nl

PER-
cEf{t

CELLS PER-
leL cErl

C € L l S  P E F -
'I ' .L CENT

t ?0 .

l?0 r  25

l20 r  25

9 0 0
890

.  900
ce0
E90

t90
e ? 0
890

880

8 8 0
8 E 0
9?0

930

9.0
950
960

940
9.0

I  0 0 0

9 1 6

- - -

l l 0 f  l 5
5 t t

5 r t - .
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5 ? 0
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9 t 0
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5 1  1

t50  te

1 5 0  t 2
1 0 0  0

l o o  o

5 l  .
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I
2
3
a
5

6
I
t
9

l 0

l l
l e
l 3
l .
l 5

l 6
l 7
l 8
l 9
? 0

a l
22
e3
?.
a5

26
2 r
2B
a9
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3 l

rErx

oct

E90
9 1 0
9 1 0
900
t90

I  a t0
9?0

t:::

e30
960
9 t0
9?0
960

960
930

930

960

e l 0

ta0

:::

9e0

953

J A N

:::
9 E 0
960
9 3 0

9 0 0
9 0 0

980
9 7 0

9?0
9 ? O

9 1 0

9 1 0
8 e 0
d t 0
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9 3 0
9?0
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9 0 0
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s 6 0
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9.0
9.0
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0?0
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I  000
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I  090

I 090
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e3o
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985
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8 .0  500 3 .5
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9 ? 0  9 . 0

960 9 .0
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2 l .o
? 8 r 0  4 6 . 5
2 9 . 0  2 5 r  0
4 5 . 0  e 5 . 0

? 6 1 0  4 5 . 0
4 8 . 0  2 + . 5
? l . O  e 5 . 0
2 9 o  0
? 6 . 5

? 0 . 0
? 6 1 5  ? 0 . 0'13 '11

l E . 0

? l  . 0
? 2 . O  1 9 . 0
? 2 . 0  ? 0 . 0
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6
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29
3 0
3 l

xErttf

l r l
l 7
l r l
l 0
2 0

e l
??
a3
?.
2S

3 r 5 9 o 5

SUSP€I|DEO-SEOI||ErI r rAfER VEIR OCIOBER t9t? fO SEPtetbEF 1978

ttltl rElil trEAil IEA11 rEtlr ilEAX
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(xo lL l  lT lDAYf  (xG/L t  l t lDAvt  l xo /L t  t l lDAyr  t rc /L t  t t lo r t t  o to /L ,  l l l o rY ,  l | |€ /L t  l l lD lYr

OCTOBER

I  155  r l z
2 l r0 76+
3  l co  351
.  105 595
5 95 5+9

1530
I  060
98.
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l r00
1320
laE0
la60
I  t90
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Eeo  l?0
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. t l

2224a ---
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a030 l t50 e.a00
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GREEN RIYER BASIN

(l|)31t000 GREEN RMR AT GREEN RIVER, UT-Cmtlncd

r 69

wATER-QIJALI rYREcoRDs '

trtATtOt{,-Daily samples collected at bridge on U.S. Highwayr 50 and 6, in to*r of Green Rivcr, 0.7 mi (l.l k-l upot 
"et 

from ga$ng statlotl

pf Rlc,O OF RECORD.-Autust l92t to cu"ent ycar.

FTRloO OF DAILY RECORD'-

SPECIFIC CONDUCTANCEI Octobet l94l to curc'nt )ar.r.

"ATER 
TEMPERATURES: May 1949 to Scptcmbcr 1959, Octobcr 1964 to currcnt 'Gar.

SUSPENDEDSEDIMENT DISCHARGE: May 1930 to currcnt year.

fEIIARKS.-Unpubtishcd daily rccords ol rpccific condrrctancc obtained before sater year l95l werc inchded in thc dctcrminatim'ol crtrcmes for

p.tioO of daity record and are availabte in tilcr of distric-t ottice.

EXTREMES FOR PERIOD OF DATLY RECORD.-

SPEC'FIC CONDUCTANCET Maximum daity, 3,f50 micromhoe Dec. l, l9677minimrm dail yr ?/l2 mi(r'omhc May 13, 1916.
yATER TEMPERATURES (watcr years l9{?-!9,l%5-76h Ma:dmun, t0.ft Arg" lrrllg5t; minimurnr 0.0oC on mury days during winter pciiod

eadr Year.
SEDIME|{f CONCENTRATIONS: Marimwn daily mcan, 66,fi)0 mg/L July ll, 1936; minimun daily, 19 mg/L Sept. n,1974.

SEDIMENT LOADSc Madmum daily, 2,2301000 tons (2,023,000 tonnes) July ll, l9X; minirnum daity, 5e tons (09 tonnes) S"Pt. 27' 1955.

EXTREMES FOR CURRENT YEAR.-

SPEC|FIC COhIOUCTANCET 
'Maximum 

dciily, 1,7t0 micromhc 3rdy 6; minimum daily, 460 micromhoo Jrne 19.
TgATER TEMPERATURES: Maximum, 29.09C Jtnc 2, 2t; minimum, O.OoC fan lr, 17, l&

SEDTMENT CO$ICENTRATIOi{S: Maximum daily mean, ltr300 mgi/L July 2l; minimunr daily mean, 32 nglL Nov. lS, 16.

SEDIMENT LOADST Maximum daily, 152,000 tort (lltr000 tonncs) July 53 minimum datlyr 2t5 tonc (213 tonncr) Jwre 24.
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TATER-QUALITY RECORDS

tocATlol l " -Det l l  sanples col lcstcd at  br ldgc on u.s.  Hlghrays s0 and 6,  ln tora of  Gregn Rivcr ,0.? n l  ( l . r  kn)uprt rcr !  f ron geging stat ion.

PERIOD OF RECORD.--August lg2g ro currcnt yG.r.

PERIOD OF DAITY RECORD.-.

year 1965 sere included ln the
o f  d i s t r i c t  o f f i cc .

r l l€n eu^Ll?y Dl l r r  r r tLr t  vErt  ocroBEn l9t :  to 3EptErbEx let6

Pg,

SPECIFIC CONDUCTANCE: october l9{l to currGnt year.
rATEn TEXPERATURF!,--!!ff -1949 to sipico-i iiiig',-oitober 1964 to currcat ycrr.SUSPENDED-SEDIITENT DrscirARGE: lray igso. io iuir,ini-y"rr.

REI ' IARIS.  - 'Unpub l ished da i l y  rccords  o f  spec i f l c  conductance ob ta ined be fore  ua terdc tc rn in . t ion  o f  ex t re rn ls  fo r  per iod  i f  aa i i y - ie io ra  
" t ld  

; ; ; -8 ;a t raurc  ln  f t l cs

EITREIIES FOR PERIOD OF DAIIY RECORD...
sPEcIFlc CoNDUCTANCE: I lex inum d" l l f , - l ,2 lg n icronhos_ Dec.  I ,  196?; n ln lnua dai ly ,  272 nicronhos Hay ls ,  1956.r  rER TEI IPEMTURES:  (Ha te r  vea rs  i g lb :sg i - i i o i : i 6 i i "  t t ax ta ra , ' so .o i c  l ug .  i l , - i i ! b ;  r i n inun ,  0 .goc  o i r  nany  days
- i t t i l g _ " l n t c r  P G r i O d  e a C h - y e a r .  

- -  ' "  t  J v ' Y  v  ^ s l t '  ' J t  I t J q '  N ^ l r r r u u t  u r u  r -  o n  n a r
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GN,EEN N,IVEN, BASIN

09t15000 GRGEN RIVER AT GREEN RMn, UT__Continucd
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GREEN RIVER BASIN

09315000 GREEN RMR AT GREEN RIYER, UT.-Cont inucd
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GREEN RIVER, SASIN

093r5000 GREEN RTVER AT GREEN n IVER,  UT- -Cont inued

QUALITATIVE ANI' ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOEER 1975 TO SEPTEMBER 19?6
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GREEN RIVER BASIN
0931S000 GREEN RTVER AT GREEN RIVER, UT_-Cont inucd

Assoc'ATED QUANTITATT'E ANAtysEs oF BIoLocIcAL DATA, 'ATER 'EAR ocroBER

PIIYTOPTANTTON
1975 TO SEPTETT|BER 19Z6
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GREEN RIVER BASIN

09315000 GREEN RMR AT GRESN RIVER, UT-_Cont inued

qUALITATIVE ANI' ASSOCIATED QUANTITATIVE ANALYSES OF 8IOIOGICAL DATA, TATER YEAR OCTOEER 1973
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KAISER STEEL CORPORATION

SOUTH LEASE COAL PROPERTY
EMERY COUNTY, UTAH

EXISTI NG WATER RIGHTS
WITHIN THE

MINE PLAN AREA
AND VICINITY

SCALE,  I "  : |OOOI

PLATE Yff-s
DATE: OCT.,  lgBl
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P la te  V I I -5  Con t .

w.u.c. No.

SOU RCE:

\r/.u.c. No. 2519

SOU RCE:

LITTLE PARK ALLOTMENT

2517 NAME: United States of America
Bureau of Land Management

NAME: United States of America
Bureau of Land Managment

Spr ing

Pine Spr ing

TYPE OF BIGHT:  D i l igence

pOINT OF DIVEHSION:  S tock  water  d i rec t l y  on  spr ing  loca ted  in  the  NW%SEZ. ,  Sec .24 ,  T165,  R l4E,  SLBM-

PERTOD OF USE: January 1 to December 31

puRposE, EXTENT & PLACE OF USE: Stockwater ing:  210 catt le-Li t t te Park Al lotment

CLATMS USED FOR PURPOSE DESCRIBED: See Water User 's Claim No. 2537, page 1329

Diversion any each or all claims; total yearly diversion under all claims mentioned 5.88 acre'feet'

MAP:

FLOW:

P R I O R  I T Y :

MAP:

FLOW:

PRIORITY:

MAP:

FLOW:

PRIOR ITY:

1 0 1

0.01 1 cfs

1 869

112

0 . 0 1 1  c f s

1869

9f

0.011 cfs

1869

W.U.C. NO. 2518 NAME: United States of America
Bureau of Land Management

SOURCE: Williams Spring

TYPE OF RIGHT: Di l igence

POINT OF DIVERSION: Stock water direct ty on spr ing located in the NE%SE%, Sec. 8,  T175, Rl5E, SLBh4.

PERIOD OF USE: January 1 to December 3t

PUffPOSE, EXTENT & PLACE OF USE: Stockwatering: 210 cattte-Litt le Park Allotment

CLAIMS USED FOR PURPOSE DESCRIBED: See Water User's Claim No. 2537, page 1329
Diversion any each or all claims; total yearly diversion under all claims mentioned 5.88 acre'feet.

TYPE OF RIGHT:  D i l igence

POINT OF DIVERSION: Stock water direct ly on spr ing located in the NE7"SE%, Sec. 18, T165, Rl5E, SLBM'

PERIOD OF USE: January 1 to December 31

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 210 cattle-Litt le Park Allotment

CLAIMS USED FOR PURPOSE DESCRIBED: See Water User's Claim No. 2537, page 1329

Diversion any each or all claims; total yearly diversion under all claims mentioned 5.88 acre'feet.
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P la te  V I I -5  Con t .

w.u.c. No. 2520

SOURCE:

w.u.c. No. 2521

SOURCE;

Lltt le Park Allotment

NAME: United States of Arnerica
Bureau of Land Management

Spring

NAME: United States of America
Bureau of Land Management

Cottonwood Spring

TYPE OF RIGHT: Di l igence

polNT oF DlvERSloN: Stock water direct lv on spr ing located in the SE%NW%, Sec'  32,T165'  R15E' sLBNI '

PERIOD OF USE: January 1 to December 31

puRposE. EXTENT & PLACE OF USE: stockwater ing:  210 cattel -Li t t le Park Al lotment

CLAIMS USED FOR PURPOSE DESCRTBED: SCC WAtCr USCr'S CtAiM NO' 2537'  PAgC 1329

Diversion any each or all claims; total yearly diversion under all claims mentioned 5'88 acre'feet'

MAP:

F LOW:

PRIOR ITY:

MAP:

F LOW:

P R I O R  I T Y :

MAP:

FLOW:

PR IOR ITY:

1 0 2

0 . 0 1 1  c f s

1 869

90

0.011 cfs

1869

102

0.012 cfs

1 869

T Y P E  O F  R I G H T :  D i l i g e n c e

pOINT OF DIVERSION:  S tock  water  d i rec t l y  on  spr ing  loca ted  in  the  NW%NE7o,  Sec .  lq ,  T16S,  R14E,  SLBM'

PERIOD OF USE:  January  1  to  December  31

puRposE. EXTENT & pLACE OF USE: Stockwater ing:  210 catt le-Li t t le Park Al lotment

CLATMS USED FOR PURPOSE DESCRIBED:  See Water  User 's  C la im No.2537,  page 1329

Diversion any each or all claims; total yearly diversion under all claims mentioned 5.88 acre'feet.

a

W.U.C. NO. 2535 NAME: United States of America
Bureau of Land Management

SOU RCE: Spring

TYPE OF RIGHT: Di l igence

POINT'OF DIVERSION: Stock water direct ly on spr ing located in the SWTeSE%, Sec.31, T165, Rl5E, SLBM.

PERIOD OF USE: January 1 to December 31

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 210 cattle-Litt le Park Allotment

CLAIMS USED FOR PURPOSE DESCRIBED: See Water User's Claim No.2537, page 1329

Diversion any each or all claims; total yearly diversion under all claims mentioned 5.88 acre'feet.



Li  t t l  e

P la te  V I I -S  Pg .  3  o f  9

P la te  V I I -5  Con t .

w.u.c. No. 2537

S O U R C E :

T Y P E  O F  R I G H T :

w.u.c. No. 2539

S O U R C E :

T Y P E  O F  R I G H T :

Park

NAME: United States of  America
Bureau of Land Management

$pr ing

Pi l igence

NAME: United States of America
Bureau of Land Management

Pine Spr ing

Di l igence

FLOW: 0.012 cfs

PR IOR ITY:  1869

POf NT OF Dl\ tERSION: Stock water direct ly on spr ing located in the SW/aSE%, Sec. 12,T165, Rl4E.SLBM.

P E R I O D  O F  U S E : January 1 to Dcember 31

PURPOSE, EXTENT & PLA,CE OF USE: Stockwatering: 210 catt le-Lit t le Park Al lotment

CLAIMS USED FOR PURPOSE DESCRIBED:  2517 ,2518 ,2519 ,2520 ,2521 ,2535 ,2537 ,2539
Diversion any each or al l  claims; total yearly diversion under al l  claims mentioned 5.88 acre'feet.

FLOW: 0.012 cfs

PRIORITY:  1869

POINT OF DIVERSION: Stock water direct ly on spr ing located in the NW%SWIA, Sec. 19, T165, R15E, SLBM.

P E R  I O D  O F  U S E : January 1 to December 31

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 210 cattle-Litt le Park Atlotrnent

CLAIMS USED FOR PUHPOSE DESCRIBED: See Water User's Claim No. 2537, page 1329
Diversion any each or all claims; total yearly diversion under all claims mentioned 5.88 acre-feet.



Pla te  V I I -5  Pg .

P la te  V I I -5  Con t .

w.u.c. No. 2617

SOURCE:

TYPE OF RIGHT:

w.u.c. No. 2618

SOURCE:

TYPE OF RIGHT:

COVE ALLOTMENT

NAME: United States of America
Bureau of Land Management

Stream*

Dif igence

4of9

POINT oF DlvERsloN: stock water direct ly on reservoir

P E R I O D  O F  U S E : January 1 to December 31

PURPOSE, EXTENT & PLACE OF USE: Srockwstering: 212 carrte_Cove Allorment

CLAIMS USED FOR PURPOSE OeSCAtBeD: See Water User,s Ctaim No.2618. page 1330Diversioo any each or all claims; rotal yearry diversion ,nae, iti lt"i.i mentioned 5-!i4icre.ieet.

]!1o-rgge -{rom January 1 to Dec€m-ber 31, inclusive, in a reservoir tocated in the SE%SE%, Sec. 27, Tl5S, Rl4E.SLBM, rrith 8 maximum cepacily of 0.25 acie.feet.

NA[\4E: United States of America
Bureau of Land Management

Stream *

Di l igence

MAP: 1 0 1

FLOW:

P R I O R I T Y :  1 9 0 2

loca ted  in  the  SE%SE7c,  Sec .27 ,  T1OS,  R14E,  SLBM.

MAP:

F LOW:

PRIOR ITY:

1 0 1

PURPOSE, EXTENT & PLACE OF USE: Srockv/atering: 212 cst e_Cove Allotment
CLAfMS USED FOR PURPOSE DESCRTBED: Zg7, Z61t, 2618,2619,2620,2621,2646,2665Diversion any each or aI craims; totat yeaay uiversion Lni"i'"ii-JJi., n'"nrioned 5.94 acre_feet.
'storage from Januarv 1 to Dcember-3l, in-clusive, in a reservoir locsted in the Nwy.Nwy., sec.2?, T165, Rt4E,SLBM, with a maximum capacity of 0.25 acre-feei

PoINT oF DlvERSloN: Stock water direct ly on reservoir  located in the NW%NW%, sec. 27, Tl6s,

PERIOD OF USE: January 1 to December 3l

w.u.c. No. 2619 NAME: United States of America
Bureau of  Land Management

1902

R  1 4 E ,  S L B M .

t0 tMAP:

S O U R C E :  S t r e a m '  F L O W :

T Y P E  O F  R I G H T :  D i l i g e n c e  p R t O R t T y :  1 g 0 Z

POlr ' iT OF DIVERSION: Stock water direct ly on reservoir  located in the NETrsE%, sec. 28,T16s, H14E, SLBM.

P E R I O D  O F  U S E : January 1 to December 31

PURPOSE. EXTENT & PLACE OF USE: Stockwatering: 212 cattle-Cove Allotment

CLAIMS USED FOR PURPOSE DESCRTBED: See Water User's Ctaim No. 2618, paEe 1330
Urversron any eacn or a ctatrns; totat yearly diversion under all claims mentioned 5.94 acre.feet,
'Storage from January I to December 31, inclusive, in a re3ervoir located in the NE%SE7.. Soc.28, T165, Rl4E,
SLBM, with a maximum capacity ot 0.25 acre.f$t.
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P la te  V I I -5  Con t .
COVE ALLOTMENT

!Y,U.C. NO. 2620 NAME: United States of America MAp: lO1

souRCE: stream- 

of Lsnd Management 

FLow:

TYPE OF RIGHT; Di t igenc€ pRtORtTy:  1902

POINT OF DIVERSION: Stock wat€r directly on reservoir located in the SW%SE7r, Sec.28, TtOS, Rl4E, SLBM.

PERTOD OF USE: January l to Dcemb€r 31

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 212 cattle-Cove Allotment

CLAIMS USED FOF PURPOSE DESCRTBED: See Water User,s Ctaim No.2618, page ,|330
Oiversion any eech or all claims; total yearly diversion ,rnO", iti 

"t"im.."ntioned 
b.94 scre.feet.

lstorage.from Janr:ary 1 to Decem-ber 31, inclusive, in a reservoir located in the SWy.SE;, Sac.28, Tl6s, Rl4E,
SLBM, with a maximum cepacity of 0,25 acre-feet.

W.U.C. NO. 2621 NAME: United States of America MAP: 101
Bureau ot Land Management

SOURCE: Stream, FLOW:

TYPE OF BIGHT: Di l igence PRIORITY:  1902

POINT OF DIVERSION: Stock water directly on reservoir located in the SW%SW%, Sec.28, T165, Rf4E, SLBM'

PERIOD OF USE: January 1 to December 31

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 212 cattle-Cove Allotment

CLAIMS USED FOR PURPOSE DESCBTBED: See Water User's claim No. 2618, page 1330
Diversion any each or all claims; total yearly diversion under all claims mentioned 5.94 acrs'feet.

'storage from January I to December 31. inclusive, in a res€rvoir located in the SWy.S:W%, Sec. 28, T16S, R14E
SLBM, rvith a maximum csoacity of 0.25 acre-f€et.

W.U.C. NO. 2646 NAME: Unired Sta$s of Americ. MAp: lOt
Bureau of Land Management

SOURCE: Stream. FLOW:

TYPE OF BIGHT: . Ditigence pRlORtTy: 1gO2

PoINT oF DIVERStoN: stock water directly on reseruoir located in the NE%NE%, sec. 6, Tl zs, R r4E, SLBM.

PERIOD OF USE: January I to Oecember 3l

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 212 catle-Cove A otment

CLAIMS USED FOR PURPOSE DESCRTBED: See Water User,s Ctaim No.2618, page t3go
Divenion any each or all claims; total yearly diversion under all claims mentioned s.gnicre.teet.
'Stolage from January I to December 31, inclusive, in Mantng R$enoir loclted in the NE%NE'!/., Sec. 6, T17S,
R14E, SLBM, with a maximum capacity of O,Z5 acre-teet. 

-
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P la te  V I I -5  Con t .

w.u.c. No. 2665

SOURCE:

TYPE OF RIGHT:

COVE ALLOTMTNT

NAME: United States of America
Bureau of Land Management

Stream*

Di l igence

MAP:

FLOW:

PR IO R ITY:

r0r

r902
POINT OF DIVERSION: Stock water direct ly on reservoir  located in the NWYnN E%, Sec. 5,  T175, R l4E, SLBM.

PERIOD OF USE: January 1 to December 3l

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 212 cattte-Cove Altotment
CLAIMS USED FOR PURPOSE DESCRTBED: See Water User.s Ctaim No. 26i8, page 1330
Divenion any each or all claims; tot8l yearly diversion under all claims mentioned 5.d4icre.feet.

l9t-qt:se -ttoln Jsnuary t to Decemb€r 31, inclusive, in a reservoir locared in.the NW7rNEY., Sec.5, Tr7S. R.t4E,
SLBM, with a maximum capacity of 0.25€cre-feet.



w.u.c.  No. 2615

SOU R CE:

w.u.c. No. 261b

SOURCE:

Pla te  V I I -5  Pg .  7  o f  I

Pl  ate VI  I  -5 Cont ,
L ILA CANYON ALLOTMENT

NAME: United States of Amerlca
Bureau of Land Management

Stream t

NAIIE: Uni ted States of  America
Bureau of Land f\4anagement

Stream *

MAP:

FLOW:

PR IOR ITY:

MAP:

F L O W :

90

TYPE OF RIGHT:  D i l igence 1902

POINT OF DIVERSION: Stock rvater direct ly on reservoir  located in the SETcNW%, Sec. 10, T165, Rl4E, SLBM.

P E R I O D  O F  U S E : January 1 to December 31

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 96 cattle-Lila Canyon Allotment

CLAIMS USED FOR PURPOSE DESCRIBED: 2615.26, |6
Divgrsion any each or all claims; toiel yearly diversion under all claims mentioned 2.69 ac-re'feet.

'Storage from January 1 to Dec€mber 31, inclusive, in a reservoir tocated in the SE%NWi/., Sec. 10, Tt65. R148,
SLBM, with a maximum capacity of 0.25 acre-feet.

90

TYPE OF RIGHT:  D i l igence PRIOR ITY:  1902

POINT OF DIVERSION: Stock \ rater direct ly on reservoir  located in the NW%SEy1, Sec.3,  T165, R14E, SLBM.

PERIOD OF USE: January 1 to December 31

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 96 cattle-Lila Canyon Allotment

cLArMs usED FoR puRpoSE DESCRTBED: 2616,25'tb
Diversion any each or all claims; total yearlydiversion under all claims mentioned 2.69 acre.feet.

'Storagr from January 1 to Dec€mber 31, inclusive, in a reservoir located in the NW%SE%. sec.3. Tl65, Rl4E,
SLBM, with I maximum capacity of 0.25 acre-feet..
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P la te  V I I -5  Con t .
COON SPRING ALLOTMENT

w.u.c. l . lo. 3894

S O U R C E :

T Y P E  O F  R I G H T :

P O I N T  O F  D I V E R S I O N :

P E R I O D  O F  U S E :

NAME: United States of  America
Bureau of Land Management

Coon Spr ing

Di l igence

MAP:

FLOW:

PR IO R ITY:

100

0.03 cfs

t869

corner, Sec. 34,Stock water directly on spring locatecl S.5Oo30' W. 1690 ft. from the SE
T 1 6 5 ,  R I 3 E ,  S L B M .

January 1 to December 31

PURPOSE, EXTENT & PLACE OF IJSE: Stockwater ing:  300 sheep-Coon Spr ing Al lotment

CLAIMS USED FOR PURPOSE DESCRIBED:  See Water  User 's  C la im No.  2473,  page 1099

Diversion any each oi' all claims; total yearly diversion under all claims mentioned 1.68 acre'feet.



NAME:  Un i ted  Sta tes  o f  Amer ica
Bureau of  Land Management

Coon Spr ing

Appf icat ion No. 29141
Cert i f icate No. 5886

POl l ' lT  OF DIVERSION:  S .50o30 'W.  169;  f t .  f rom the  SE corner ,  Sec .34 ,  T165,  R l3E,  SLBM.

P E R I O D  O F  U S E : January 1 to December 31

PURPOSE. EXTENT & PLACE OF USE: Stockwater ing:  300 sheep-Coon Spr ing Al lotment

CLAIMS USED FOR PUHPOSE DESCRIBED:  See Water  User 's  Cfa im No.  2473,  page 10gg
Diversion any each or al l  c la ims; total  year ly diVersion under al l  c la ims ment ioned 1.68 acre-feet.

Stockwater ing:  5,180sheep- lcelander Al lotment

CLAIMS USED FOR PURPOSE DESCRIBED:  See Water  User 's  C la im No.3322,  page 1290
Diversion any each or al l  c la ims; total  year ly diversion under al l  c la ims ment ioned 29.01 acre-feet.

Stockwatering: 212 cattle-Co're Allotment

CLAIMS USED FOR PURPOSE DESCRIBED:  See Water  User 's  C la im No.2618,  page 1330
Diversion any each or al l  c la ims; total  year ly diversion under al l  c la ims ment ioned 5.94 acre-feet.

Stockwatering: 2,37Osheep-Woodside Allotment

CLAIMS USED FOR PURPOSE DESCRIBED:  See Water  User 's  C la im No.2477,  page 1121
Diversion any each or al l  c la ims; total  year ly diversion under al l  c la ims ment ioned 13.27 acre-feet.

Pla te  V I I -5  Pg .  g  o f  9

P la te  V I I -5  Con t .

w.u.c. No. 237

SOU RCE:

TYPE OF R IGHT:

w.u.c. No. 2473

S O t T R C E :

T Y P E  O F  R I G H T :

COON SPRING ALLOTMENT

NAME: United States of  America
Bureau of Land Management

Pr ice River

Di l igence

MAP: 1  10d

FLOW:

PR IOR ITY:  1869

MAP:

FLOW:

P R I O R I T Y :

100

0.03 cfs

May 1  5 ,  1957

POINT OF DIVERSION:  S tock  *1 t ! ld i rec t l y  on  s t ream f rom po in t r ,vhere  s t ream entersSEy.NWy" ,Sec .23 .T l75 ,
R13E.  SLBM,  to  po in t  where  s t ream leaves  NE/4SW%, Sec.  23 ,T17S,  Rt ig ,  SLBM.

P E R I O D  O F  U S E : January 1 to December 31

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 300 sheep-Coon Spr. ing Al lotment

CLAIMS usED FoR PuRposE DESCRTBED :  237 ,2473 ,3g94
Diversion any each or al l  claims; total yearly diversion under al l  claims mentioned 1.68 acre-feet.


